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| FOREWORD. 
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PrRoFEssOR BHOLANATH Roy was a most brilliant 
| and thoughtful student of my Philosophy class when I 
| was on the staff of the Presidency College. It was 
‘therefore with considerable interest that I perused his 
“Textbook of Deductive Logic,” and “Textbook of 
{nductive Logic,” and my expectations were amply 
justified. An experienced teacher of the subject 
Prof. Roy has presented the essentials of the subject 
lin a manner at once clear and concise, and refrained 
from a more elaborate treatment of certain topics which 
at the initial stage are likely to perplex and discourage 
| students. A very welcome feature of the books is the 
| wealth of illustrations, and their value is further 


enhanced by the insertion in appropriate places of 

| University Questions. The Chapters on Fallacies will 

' be found very helpful. The books are intended to help 

_ students to prepare for University examinations and 
į this object they fully achieve. A student who carefully 
masters the contents of these little volumes should find 
himself well equipped for the ordeal of examinations. 


Senate House, 
3 Calcutta, 24th July, 1931. 
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PREFACE TO THE FIRST EDITION. 


THE present work is planned on the same lines as if 
companion volume, Textbook of Deductive Logic, published las 
year and is primarily intended as a textbook for junior student! 
Portions of the text which are intended for more advance 
students have been printed in smaller letterpress, and may bi 
omitted on a first reading when the student is learning th 
elementary principles and the outlines of the science. The stude 
is also recommended to avail himself of the list of Exercises 
the end of each Chapter. 

The author expresses his large indebtedness to all t 
standard writers on Logic from whose works he has deriv 
very valuable assistance. He has also received many valuab 
suggestions from Professors actually engaged in teaching t 
subject in the different colleges, to all of whom he offers h 
cordial and grateful thanks. 


CALCUTTA, } Tur AUTHOR. 


24th July, 1931. 


) PREFACE TO THE ELEVENTH EDITION. 


THE present edition represents a thorough revision of 
book. Some portions have been re-written. New paragrap 
have been added to some of the sections. ‘The Exercises ha 
been re-arranged, and the Jndex has been made exhaustive. 
author wishes to express his obligations to Professors who ha’ 
used the book in the class room for helpful criticisms and val 
able suggestions, in particular to Dr. B. L. Atreya, M.A., D.Lit 
Professgr A. Charles, O.M.I., The Rev. Fr. J. Arul, S.J., Profe 
sor Kakan Chandra Gupta, M.A., P.R.S. and Professor Narendr 
Nath Das Gupta, M.A. ‘The author also thanks his pupil: 
Mr. B. M. Chatterjee, M.A., and Mr. H. N. Roy, M.A., for all 
in re-arranging the Exercises, preparing the Index and correct 
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EXERCISE I. 
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Sec. 1. Transition to Induction. 


In Deduc- It is usual to divide inferences into Deductive 
Saher and Inductive. In Deductive Inference, the premises” 
atFormal are assumed to be true, and we merely aim at Formal) 
Ehan Truth. Let us attempt to illustrate the full implication j 
‘Material of this statement by referring to concrete exampleg 


‘Truth of the of deductive inferences. To take the following 
| premises. 


syllogism :— 
All men are mortal. 
All kings are men. 
.”. All kings are mortal. 
It is clear that the major and the minor premises 
i constitute our data, i.e. materials given to us and 
i assumed to be true, without any examination oF 
proof. Our only task is to examine whether the rules 
of syllogism have been correctly observed, or in other 
words, whether the argument is formally correct 
We find that in this’case, the rules have been strictly 
followed, and the syllogism is in the mood Barbara, 
Hence the argument is formally valid. So far as our 
reasoning is merely deductive, we need not proceed 
further. It is outside the scope of deductive reasoning 
to examine whether the given argument is also 
materially true, i.e., true as a matter, of fact. 


A deductive If, however, we step beyond the limits of Deduc{ 
P e both tion and examine the given argument, we find that this 


_ formally and argument is also materially true, îe., aS a matter 0: 
matenas fact, the propositions constituting the argument actually. 

; agree with facts. As a malter of fact—All men ar é 

ao mortal, All kings are men, and All kings are mortal 
| Not only have the formal rules of deductive reaso 
4 been correctly followed but what is more, the: 
Se agreement between the thoughts represented in thg 
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constituent propositions and the actual state of things, 


Thus, in -the given example of deductive reasoning, 
there is both formal and material truth, 


It should not be thought, however, that Formal formally. 
and Material Truth always or necessarily go together. pein T 
It is quite possible that a particular deductive argu- false. 
ment may be formally true but materially false. To 
take the following syllogism :— 
All men are immortal, 
All kings are men, 
.. All kings are immortal. 
In this argument, we find that 


all the rules of syllogism 
have been observed, and in f 


act, this argument, formally 


as the former syllogism, 
both being in the mood Barbara. But as a matter of 


| fact, the conclusion is false, for it is certainly not true 
that ‘All kings are immortal’, Thus, the conclusion of 

the second syllogism is formally true but materially — 

| false. Now, on examination we find that the conclu- 
sion is materially false, because the major premise, 

“All men are immortal’ is materially false, whereas the 

| Conclusion of the former syllogism is materially true 

| because its premises are materially true. 


speaking, is as much valid 


Thus, the formal truth of a deductive argument 
a depends on the observance of the rules of that form 
i of argument; while its material truth depends on 
“the material truth of its premise or premises. 


The material 
This idea is expressed by Carveth Read as follows: “The truth of a 
telation between the premises of a valid syllogism and its deductive 
aréiconclusion is the same as the relation between the antecedent paare 
rtali@nd the consequent of a hypothetical Proposition, If A igg Pe 


e *tonclusion follows. Again, 


grant that C is not D, and it Premises. 
ollows that A is’ not B; a 


nd, similarly, if the conclusion of 
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a valid syllogism be false, it follows that one, or other, or both: 


| : of the premises must be false.” [4th edn., p. 159.] 
pany to ` “Now Deduction no doubt aims at formal truth 
provethe = = merely, and not at material truth. But Logic as a 


ı material S -S 
~ truthofthe whole aims both at formal truth and at material) 


- premises? : : $ 
|; premises? . truth. Hence the question arises—How to establis 
$ the material truth of the premises? 


If the premise in question be a particular pro 
position, its truth can easily be established by an af 
peal to experience. For example, ordinary observation 
shows that. some men are honest, that some animal 
are quadrupeds, that some men are mortal, that soni 
material bodies attract one another etc. But in, 
syllogism both premises cannot be particulars 
one premise at least must be universal. How thea 
are we to establish the material truth of a univer a 
premise? 

Not If the universal proposition be an Analytical 0 
enverea y erba! proposition, there is no diffculty in establishing 
` propositions it. An Analytical or Verbal proposition is one in whic 
the predicate does not say anything new but merel 
Real . states the connotation (or a part of the connotation) . 

propositions. of the subject, as distinguished from a Synthetical of 
Real proposition, in which the predicate asserts al 
‘additional fact, which an analysis of the connotatior . 


ea eny 


o 
Universal 
| premises? 


— 


because, the predicate is a part of the connotation 0 


| : ~ the subject. It is clear thatthe universal propositio 
i f “All men are rational’ čan easily be established, by a 


analysis of the meaning of the term ‘man’ because Wi 
know that the very.meaning of the term ‘man’ is thas 
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o To reach a universal proposition of this nature, it is- 

i not at all necessary to appeal to experience. But 
uth how are we to establish universal real propositions? 
saj How are we to reach universal propositions, the 
ral predicates of which are not found to belong to the 
is 


, subjects merely by an analysis of their connotation? 
Universal Real propositions may have three sources: ; 
Dro: (i) Axioms or (ii) Deductions from more general propositions Universal 
| or (iti) Inductions. Real pro- 

ap ; ae i : : Br. Positions — 
tion! (i) Axioms. Axioms are universal real self-evident pro- are neither. 

positions. They are selj-evident, i.e., they do not require any (i) Axioms — 
NM proof; eg, the Laws of Identity, Contradiction, Excluded Ei, 
ome, Middle etc. These Axioms: are however very. few in number, = 


in @ and the vast majority of general Propositions are not axioms. 
ir [P. 259.) 


chen (ii) DEDUCTIONS FROM MORE ‘GENERAL “PROPOSITIONS. ç+; or 
rsa Some Universal Real Propositions may be deductions from Deductions. 
* more general propositions. It is possible to think that the ae 
general Proposition, which forms the premise of a particular 
14 d syllogism, is the conclusion of another syllogism, that the 3 
premises of the latter, again, are proved by yet another 
hich syllogism and so on, Thus, ‘All men are mortal,’ because, 
$ All animals ‘are mortal’ and ‘All men are animals’; again, 
| “All animals are mortal’ because, ‘All living beings are mortal’ 
and ‘All animals are living beings’; and’ so on. It is.clear $ 
that this cannot carry us very far. This is merely putting 
an Off the difficulty—a regressus ad infinitum (regression or going 
- 4 backwards to infinity). This is no solution of the problem. 
| The process backwards must have an end. In the end, we 
Teach universal propositions which cannot be formally estab- 
lished. It is in this sense that it has been said that the 
Lultimate major premise of a chain of deductive reasoning is the 
jon7¢sult of Induction, and not of Deduction. - 3 


i „ „ (ii) they 
(tii) Inductions. How then are we to establish canonly 


wi Universal Real propositions which are neither b¢P 


X f - by Induc- 
axioms nor deductions?. The answer 1s—by Induc- tion. 


ion. It is Induction which establishes the vast 
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majority of general propositions. While Deductidll 


| assumes the material truth of its universal premise, 
Induction proves it. Deduction takes for granted) 
i 


that its universal premises are true, without 
challenge, without proof; while Induction seek§ 


l 

i to prove that the general propositions are materiall y 
4i true—that they agree with the facts of experienc 

i Hence it has been said that Induction supplies th 

| universal premises of Deduction. ` 7 
| 


To sum up: Deduction aims merely at Formal Tru 
up: and assumes the truth of universal premises. But Logic deals 
with both Formal and Material Truth. How then are we 

to prove the material truth of a universal premise? 
If the Universal premise be merely an analytical (or 
verbal) proposition, there is no difficulty. But how are we 
to prove universal real propositions? i à 

? Universal real propositions may have three sources:— | 

(a) Axioms. Both Deduction and Induction assume their 
truth without proof but they are only a few in number. Wha 
about other Universal real propositions? 

(b) Deductions. Some Universal real propositions may 
be deductions from more general principles. But this is merely 
putting off the difficulty. The ‘ultimate universal premise i 
not a deduction. How then is it established? 

(c) Induction. Induction establishes Universal real p 
positions and supplies the universal premises of Deduction- 


THE PROBLEM OF INDUCTION. 


“The premises Induction seeks to establish the material tru 


of Induction . a pies ak vif 
Dnone front of universal real propositions. ‘This is possible o 


« 


experience if the premises from which the universal propositio 
4 are drawn are materially true, i.e., derived from fac 
$ . e 
| of experience. 
$ 


| THE PROBLEM OF INDUCTION 7. 


learns from experience that particular pieces of iron 
sẹ have a coating of rust in the rainy season by coming 
ted in contact with moisture, but experience, as such, 
yut? cannot teach that water rusts iron in all cases. Newton 
a saw an apple fall to the ground, possibly he saw other’ 
ly apples fall, some other fruits fall, some leaves fall, 
d © some other material bodies fall, but he could not 
the, Possibly have seen all material bodies, not even all 
| apples, fall to the ground. 


‘uth From these experiences of particular facts, the from which — 
cals] average man, not to speak of the scientist, is constantly general 


seeking to establish general propositions.. The general Propos ie 
ood propositions, when established, not only embrace the 
we) cases which have come into experience but all similar 
| cases, experienced or not. Thus we freely conclude 
| —all men are mortal, in all cases water rusts iron, pee 
„o all material bodies attract one another, and so on. 
ha In all these cases, the number of instances observed 
| is infinitely small compared with the full number of 
rely, which the statement is made. -Jẹ may even happen 
e i| that the careful examination of a single case is suffi- 
| cient to justify a universal conclusion. 


The establishment of a general truth on the basis Hence. oe 
of particular experiences is called Generalisation, It Induction 
is the function of Induction to enquire into and de- involves 
termine the conditions under which generalisations are isation. 
valid. Joyce defines Induction as “the legitimate 


o Ea A = epee - 2a 
ws derivation of universal laws from individual cases.’ te 
Similarly, Fowler defines Induction as “the legitiniate > 


inference of the general from the particular or...... ha 
_ Of the more general from the less general”. Under Uac mis t. 
what conditions such inference of universal laws dors Gen 
ESS : ' i „„ņ eralisation 
Booomnes legitimate how Ye Bisa Rents CARENS, frsisRasi 


i i a 7 € AX 


8 TEXTBOOK OF INDUCTIVE LOGIC 


become experience general real propositions—how we arı 
justified in inferring the generali from the particu 
or the more general from the less general—is the) 
problem of Induction. Mill formulates the problem, 
in the following eloquent passage: “Why is a 
single instance, in some cases, sufficient for a com: 
if plete induction, while in others myriads of 
i concurring instances, without a single exception know: 
| or presumed, go such a very little way towards’ 
establishing an universal proposition? Whoever can 
| answer this question knows more of, the philosophy 
= of Logic than the wisest of the ancients, and has solva 
i tite problem of Induction.” l: 


| Seneralisa- The solution to this problem lies in the fact? 
i tion becomes that in passing from the particular to the general, 7 
Capea Induction* relies on two scare ia principles viz. 
_Cawsof. the Law of the Uniformity of Nature and the Law} 
of Causation. The Law of Caimation states that) t 
causation. every event has a cause. The Law of the Unifor- 
mity of Nature says that the same cause produces 
the same effect under similar conditions. In Induc-: 


tion we observe particular cases of death, and 


5 


cases on the assumption that the same cause will 
produce the same effect, under similar circumstances, 
in all places, and at all times. 


In other ~ The same idea may be expressed in a different way-,. 
_wordswe A closer examination of the particulars reveals that the 
_ discover a ; i 
*We may mention here that this is Induction in itsi 
ideal form, called Scientific Induction. Besides this, there are 
certain weaker forms of Induction which will be dealt with in 


i subsequent sections. zR 
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possess certain essential characteristi 
characteristics which are variable and accidental. The acci- 
the dental characteristics are eliminated or discarded, while 
em., attention is focussed on the essential characteristics constituting 
; al the inner essence of the particulars, The particulars are not 

mere particulars, they are in essence manifestations of the 
i universal. The problem of Induction is solved when this 


Ot} universal element is discovered and proved, 

wi 

rds} Sec. 2. Scientific Induction*—Its marks or 
oe characteristics, 

al Scientific Induction is the establishment of a 


general real proposition, based on observation of 
Į particular instances, in reliance on the principle of 


“a the Uniformity of Nature and the law of Causation. 
ral, 


al Let us analyse fully the implications of this definition 
and determine the characteristics or marks of Scientific 
4Witnduction, as distinguished from other forms of 


na thinking and reasoning :— 


i SCIENTIFIC INDUCTION ; 9 
$ 


cs and certain other universal 


element in 
the parti- . 


Definition. 


or- 

K ras f . . . 1. Induction 
ces 12 | I irsily, Induction establishes general: real Sabina 
uc- Propositions., 
nd (a) Induction establishes a proposition. A (a) ama 
ic 


Proposition explicitly states a relation between two 

lafterms. The conclusion in Induction is a proposi- 

vill tion, becaiise, in it, we seek to prove a connection 
m ee | 

* Two points should be noted: 

(a) In this section we deal with the ideal form of Induc- 


tion, known as Scientific Induction. Other forms will be 
“mentioned in Sec. 3 of this chapter. 


(b) The word ‘Induction’ is sometimes used to mean the 
sProcess of reasoning from particulars to a general proposition, 
eand sometimes, to mean the broduct of such reasoning, viz., 
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€ general proposition itself, which is the conclusion of the ` 


BAS . a) 

i 10 NEXTBOOK OF INDUCTIVE, LOGIC 7 
‘ between two terms. Thus we prove that there is} 
connection between ‘man’ and ‘mortality’, and estab ig 

the Induction ‘Man is mortal’. . 

ee This characteristic distinguishes Induction from Concepl 
and Definition which deal with Nolions, and not with pro 
tions. (See p. 14.) ? 


(b) which (b), The propositions established by Induy 
is a gener- 
al proposi- oh aps T : 
tion and is one in which a predicate is affirmed or denied! 


| an indefinite number of individuals, e.g., All men 
mortal ;-here the predicate ‘mortal’ is affirmed of E 
e men who constitute an indefinite number of indiv h 
duals. a |: 


A GENERAL PROPOSITION should, firstly, be disti € 
guished from a particular proposition. In a particuiar propa” 
tion, the predicate is affirmed or denied of some individuifn 
only, e.g., Some men are mortal, while, in a general propositi¢ o 
the predicate is affirmed or denied of an indefinite number’ 
individuals. Secondly, really general propositions should 
be distinguished from those which are only general in fono 
For example, the proposition ‘All known continents have Jari 
rivers’ is only general in form, not in substance, because 1 
5 r > y a ax al 
predicate ‘possessing large rivers’ is not affirmed of # 
indefinite number of continents but only of the known conth 
nents. Supposing a new continent were raised. from tar 
bottom of the ocean, we cannot say that the attribute will ar 
possessed, by it also. But when we establish a really gene, 
proposition ‘All men are mortal’ (as in Induction) the attrib 
‘mortal’ is possessed not only by all known men, but also $ 
all men who lived in the past, by all those who are. living: 
the present moment, in the different parts of the globe, 2 
will be possessed by all men who are yet to be born. fi 
point will be made more clear when we consider that 
Induction there must be an “inductive leap” from the kno 
'i - to the unknown. [P. 12.] 
oe aa It may, however, be pointed out that the propositid) 
ix established by Induction may have varying degrees of genet) | 
— €C-0. Digitigediby, cGengotrinkantatakar Mmasnrde ofBOREn, SPAS! COVENE 


weeman 


K] 
ʻ 
£ 


MARKS OF INDUCTION - 11 


| larger number of cases than others. For example, the pro- 
| position ‘All men are mortal’ is less general than the proposi- 
| Gon ‘All animals are mortal’ but the former proposition is no 

less inductive than the latter. The more general propositions 
may possess more value as knowledge but are not more 


| inductive. 
rdw (c) The general Propositions, which Induc- 


(c) a real 
citia tion establishes, are not Verbal but Real propositions. proposition. 


| 4 Verbal proposition merely states the connotation or 
a part of the connotation of a term; for example, All 
f @ men are rational. A Real proposition, on the other 
dia hand, does not merely analyse the connotation of a 
= term but adds something new to our knowledge; for 
disti€Xample, the proposition “All men are mortal” is a 
ropa’eal proposition, because, the predicate ‘mortal’ con- 


ridwi notes an attribute which is not a part of the connotation 
sitlof the term ‘man’, 


b : š z è 
aa 2. Secondly, Induction is based on Observation 2. Induc- 
j tion is bas- 
a facts. ed on Ob- 


The general propositions established by Induction S&Vation. 
4 fre based on observation of particular instances, Thus 
conthey are distinguished, on the one hand, from Axioms, 
m tand, on the other hand, from Deductions. Axioms 
wil@re self-evident general Propositions, which cannot be 
proved but must be assumed to be true, while ‘general 
Propositions in- Induction are proved. Again, in 
„Deductions, general propositions are derived from pro- 
positions more general, while the general propositions 
n Induction are derived from observation of particular 
stances. For example, the general proposition “All 
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3. In Induc- 
, tion, there 
-~ jsaleap 
from the 
, known to 
_ theun- 
_ known. 


But the 
so-called 
unknown 
is reall 
parti 
known 
cause it 


resembles 
~ the latter. 
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lished by Induction must conform to the actual si 
of things. 


3. Thirdly, in Induction, there is an “Inducti 
leap or hazard.” 
Mill describes Induction as a process “from th 
known to the unknown”. Bain, following i 
calls this the Inductive “leap” or “hazard of Ind 
tion”. Thus the Inductive leap consisis in passi 
from the observed cases to the “unobserved cases” .. 
“to the future which has not.yet come within obser 
tion, to the past before observation began, to 
remote where there has been no access to observe p 
It is clear that this passage from the known to g 
unknown, from the observed to the unobservé o: 
involves some hazard or risk. According to Mill aic! 
Bain, this Inductive leap or hazard constitutes k 
very essence of Induction; if this characteristic 77 
wanting, the process cannot be called Induction at i, 
his characteristic distinguishes Induction from 
so-called Perfect Induction of the Scholastics. (Š 
Sec. 4A, p. 18.) 4 
This characteristic follows’ from the circumstance i 
Induction establishes a general proposition which embraces! 
large and indefinite number of unobserved facts. Melot: 
points out that while it is quite correct to say that in Inductit 
we pass from the particular to the general, it is misleading: 
describe Induction as an inference “of the unknown from | 
known, of the future from the past”. The new or “unkno 
or “future” cases are not strictly unknown, hecause the infer 
would be correct only when we know that these unobseni 
cases resemble the observed cases in important Tes 


Hence Mellone says: “It would be less incorrect to spea 
passing ‘from the ‘comparatively known to the comparati 
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4. Lasily, Scientific Induction is based on two 4, Inductiow 
presuppositions, viz., the Law of Causation and the presupposes. 
principle of the Uniformity of Nature. These two 
fundamental principles are called the formal grounds 
q of Scientific Induction, because Scientific Induction © 
tH must take them for granted in order that a general ' 
i proposition may be established on observation of 
dt) particular instances. They are also called the 
ssi] postulates or assumptions of Induction: 
aa The Law of Causation states—every event must the Lanok 
ervi have a cause. Scientific Induction is based on the Law Causation. 
) Ül of Causation. For example, a causal connection is 
TV proved between ‘humanity’ and ‘mortality’, and the 
o ti general proposition ‘All men are mortal’ is established ~e 
rv@on the strength of this causal connection. This ~ » 
|l aicharacteristic of Scientific Induction distinguishes it 
s {from a weaker form of Induction called Unscientific 
ic [Induction or Induction per Simple Enumeration in 
at awhich a knowledge of the causal connection is wanting. 

n th(See p. 29.) 

($) Induction is also based on the principle of the and the 

niformity of Nature. This principle states that Lawof ; 

e @nder similar conditions, the same cause produces Uniformity ~ 
racesthe same effect. Now, when we find that there is a É 
felldtausal connection between ‘humanity’ and ‘mortality’, 
luctive further assume that this causal relation will be true 
dingin all cases, under similar circumstances. 


know, © Thus Scientific Induction establishes general real : 
sferePTOPositions, on the evidence of particular instances, S 
psefin reliance on the principles of Causation and the 
esp@Uniformity of Nature. 3 


a ote. Induction and Conception or. Definition. 
ay) CONCEPTION is the process of forming concepts. In 


is the 
a co i ee | ess 
SOOO. Dette A general notion, we, firat of BPAYE,SFELP 
à > ee a 5 Nes à 
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forming a number of individuals with one another, find out the ese 
concepts. tial qualities in which these individuals agree, separate { 
common and essential attributes from the variable ¢ 
accidental ones, generalise the common and essential at 
butes, and lastly, give a name to the group of gene ais 
a attributes. (Textbook of Deductive Logic, Ch. I, Sec, § 
i Thus in forming the concept ‘man’ we compare several hun 
‘an beings, find that they possess the common and essential aiso 
butes ‘animality’ and ‘rationality’, think of these attribaitnc 
separately, recognise that they are also possessed by 08&(c) 
human beings, and finally, the’ generalised group of com 
and essential attributes is given the name ‘man’. Thus, Ci a) 
ception or the process of forming concepts involves Compatii{ c) 
Abstraction, Generalisation and Naming. A concept exp: 
j in language is called a Term. c 
i Definition DEFINITION means the statement of the connotation of 
“+ Statesthe term. A definition, thus, is nothing but the unfolding af 
t  meaningof concept. It merely analyses what is contained in a concept. 1 
i concept. simple language, a definition states the meaning of a concep) 
Considered CONSIDERED AS A PROCESS, INDUCTION IS OF THE 
asa process, NATURE AS CONCEPTION. Induction, like Conception, inv 
Inductionis the processes of Comparison, Abstraction and Generalisati 
ofthesame Through Induction, as well as through Conception, the h 
nature as ‘ s ap s poe i 
Conception. mind grasps the essential qualities of a thing. The difa 
Š between Induction and Conception is that in the case 
` Induction, we establish a proposition while in the casei 
ren Conception, we merely establish a concept or Notion. 1 
In Defini- As to the distinction between DEFINITION AND INDU 
tion, the | we cannot do better than quote the words of Bain: “TI 
ee, is no small delicacy in placing the boundary between aei 
in Induction tions and proper inductive generalisations. We have to# 
itis proved. whether or not, the stress is laid on the circumstance 
conjunction, whether it is made a question—are the p pert 


He conjoined or not? In Definition, the conjunction is tad 
fr assumed; in Induction, it is laid open to question; it 
et be proved or disproved.” ‘ 
Lhe . 3 4 
Sa .3. Di i ion; 

E ucio Sec, 3. Different kinds of Induction: 


are divided In the preceding section, we examined the charac 
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wal The word ‘Induction’, however, is highly ambiguous and has 

e {been used in various senses. 4 

Following Mill,* generally, we may first of all 

distinguish between (1) Inductions improperly 

so-called and (2) Inductions proper. 

As for Inductions improperly so-called, i.e., those processes 

Miwhich have been called Induction but which should not be (i Tacs 

afso called, Mill mentions three types, viz. (a) Perfect properly so- 

ribinduction, (b) Induction by Parity of Reasoning and called and 
c) Colligation of Facts. (2) Induc- - 

ome As for Inductions proper, they may be sub-divided into tions proper. 

> Wa) Scientific Induction; (b) Unscientific Induction; and 

anic) Argument from Analogy. 

prey The following Table will illustrate the classi- 


fication: 
n Ind r 
g oil n JER 
pt — = 
nce Inductions Inductions 
> SA) improperly so-called proper 
nvolt i === — La a i 
. . | . 
isafi Perfect Parity of Colligation Scientific Unscientific Analogy __ 
hum Induction Reasoning aj Jatha Induction Induction % E 
iC yy ara a a 
| * According to Mill, “Induction is the process by which we ~ an 
call dnclude that what is true of certain individuals of a class is ¢ =“ 


ue of the whole class, or what is true at certain times will be 

jue in similar circumstances at all times”. Mill next proceeds 
i distinguish Induction from certain operations to which the 
d me ‘Induction’ has been improperly applied viz., Perfect In- 

| ction, Parity of Reasoning and Colligation. These are not 
Iductions at all; they are Inductions improperly so-called. 
the next chapter Mill refers to Induction by Simple 
saumeration as “the kind of Induction which is natural to the 
d when unaccustomed to scientific methods”. Thus it is 
uction, though Unscientific Induction. Again, in Ch. XX, 
ll defines ‘Analogy’ as “some kind of argument supposed to 
of an inductive nature but not amounting to a complete 
uction”. Thus Mill applies the name ‘Induction’ to 
logy’ also. -~ : 
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š Note 1. Imperfect Induction. 


In our classification of the different kinds of Induct 


have taken particular care to avoid the expression “Impe 3 

Induction” -for the very good reason that though a ¥ p 

1 common expression it is highly ambiguous, and has been fc 

in conflicting senses. b; 

By ‘Imper- 1. The expression “IMPERFECT INDUCTION” was u sl 
fect Induc- the Scholastic Logicians of the Middle Ages as the antil 


Saat of what they called “Perfect Induction”. They defined “P 


understood Induction” as the establishment of a universal propositios 


what an examination of all the particulars coming within its 
modern and “Imperfect Induction” as the establishment of a uni 
i logi adane 3 proposition on an examination of some of the particulara 
2 tion by If we fully appreciate the implications of this defi 
| Simpe Imperfect Induction will not only include Unscientific Ind 
E Enumera- (or Induction by Simple Enumeration) but also Scien! 
Ti tion. | Induction. The Scholastic Logicians, however, had only) 
i vague and inadequate idea of Scientific Induction, and {p 
x did not- include Scientific Induction under their definitio 
Imperfect Induction. The modern conception of Scien 
Induction was only dimly recognised by the Scholastics, 4 
they did not call it Induction at all, but they called it “At 
from experience.” 
Some mo- 2. Some modern logicians (e.g, Carveth Read) 5 
dern logi- adopted the definition of -Imperfect Induction given byi 
tite a Scholastics, and putting upon it the modern construction 
AREA . which it is capable, (though the Scholastics did not und 
both Simple it in that extended sense) have sub-divided Imperfect Ind 
Enumera- into Imperfect Immethodical Induction (same as Unscien 
Son pa Induction or Induction by Simple Enumeration) and Impal 
Sey Methodical Induction (same as Scientific Induction). Tht 
f Induction 
AF 
4 “a Í - 
% E 
ela - Pilea inpe r 
lin” s á 
eg i Í 
fy Immethodical Methodical, 
Peg (or Unscientific . (or Scientific 
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‘i 3. More frequently, however, modern logicians use the Others use 
on: expression “Imperfect Induction” as the antithesis of the term as 
i Scientific Induction, and in this sense, it includes Induction the CPD 
bby Simple Enumeration and Argument from Analogy. These Induction. 
forms of reasoning are called imperfect, because, they are not 

based on the knowledge of a causal connection, and thus fall 

sedi Short of Scientific Induction. 

ti 
‘Pë 
tion 


Induction proper 


l 
J | i 
ke Scientific Imperfect 


= Inducti i 
rs% induction Induction 


duct) Unscientific Anplogy 
cieni Induction 

on 
nd UNote 2. Complete and Incomplete Induction. 
itior a 
ciet 1. ‘COMPLETE INDUCTION’ has been employed by some Complete 
ics, {writers as a synonym for Scientific Induction. As the anti- Induction 
y ap thesis of Complete Induction, used in this sense, INCOMPLETE = Scientific 
‘INDUCTION will include both Unscientific Induction and Induction. 

Analogy. These are incomplete in the sense that no causal 

1) Bconnection has been discovered or proved. 

sn 2 Certain logicians, e.g., Bain, use the expression “Com- Completa 
C plete Induction” to include not only Scientific Induction but Induction 
also Unscientific Induction. As Bain says: “A Complete =Scientific 


a E AE is a generalisation that shall express and We 
a hat is conjoined everywhere and at all times.” Fotlowing Inductee 


his use of the term, we may sub-divide Complete Induction 

into > 

(i) Complete Methodical Induction, which is the same 
as Scientific Induction; and s 


(ii) Complete Immethodical Induction, which is identical 
with Unscientific Induction. 


As the antithesis of Complete Induction, in this wider 
anse, Incomplete Induction would perhaps only denote 
\nalogy, which is an inference from the particular to the 
2CC-0. Digitized by eGangotri. Kamalakar Mishra Colle G ion, Varanasi _ 

A na Sm “Ss = BOS 


wie ` 
Wa ou eee 
į 


$ d 


18 TEXTBOOK OF INDUCTIVE LOGIC 


particular, and thus incomplete in the sense that there is m 
generalisation—no arriving at a general proposition. 

In view of this ambiguity, it is safer to discard the w 
i of these expressions altogether. 4 


Sec. 4. Inductions improperly so-called ql 
Processes simulating Induction. 


Inductions improperly so-called are those p 
cesses of reasoning which differ from induction 
proper in essential characteristics, though, superficial 
they have the same appearance. Hence, these process 
are also called “Processes simulating Induction) ‘ 
They have the semblance of Induction, but they af . 

substantially different in character. Mill recognist 
three types of these processes, viz., Perfect Inductio, < 

Induction by Parity of Reasoning and Colligation i 
Facts. Let us consider these processes at length. | f 
j 
A. PERFECT INDUCTION or INDUCTION 
BY COMPLETE ENUMERATION. | ; 


ee 


| p 
L 
N 


The Scmorasrtic Locicians of the Middle Ag : 


divided Induction into Perfect and Imperfect. 
cording to them, Perfect Induction is the establis! 


In Perfect ment of a universal proposition, on an examinat ] 
ee of alf the particular instances covered by it; whi . 
particulars Imperfect Induction is the establishment of a univers 1 
iy ea proposition, on an examination of some of ©) 
i particulars only. . F 
oe In Perfect Induction, we separately examine ©; 
{ite and every particular instance coming within the scoe 
ca of a universal proposition, and finding that a cer 
a statement is true in respect of every one of u 
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_ the form of a universal proposition. For example, Examples. 
ty if on observing that each and every one of the known 
| planets shines by the sun’s light, we state the pro- 
| position ‘All the known planets shine by the sun’s 
® light’, we have an illustration of Perfect Induction. 
If, on the other hand, on observing that all the 
known planets shine by the sun’s light, we establish 
the universal proposition ‘All. planets (known and 
idl unknown) shine by the sun’s light’, we have an 
| example of Imperfect Induction. 


jonl Other examples of Perfect Induction:— 


(1) Peter, Paul, John and every other Apostle were Jews. 
Therefore, all the Apostles were Jews. 

(2) January, February, March............ December each 
ti) contains less than 32 days. Therefore, all months of the 
English year contain less than 32 days each. 


(3) Every individual student of a particular class is found 
| to be an Indian, or to have prepared his lessons. Therefore, 
| all the students of that class are Indians, or all the students 
e of that class have prepared their lessons. 

DN (4) Europe has large rivers; so Asia, so Africa, so America. 
| Therefore, all known continents have large rivers. 

| (5) A man examines all the books in a bookcase and 


Ag seeing that they are works of fiction says “All the books in 
A the bookcase are works of fiction.” 


Perfect Induction is possible only when there is Ferte ae 
| a limited totality i.e., when the whole consists of a possible only 


limited number of parts. But when the whole ‘con- whe 


Perfect Induction of the Scholastic Logicians It is called 
as been named Induction by Complete Enumera- npes 
aclive.tKarbnpsi 
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proposition is established on an enumeration w 
counting of all the particulars within its sweep 
Induction by Complete Enumeration is contrast | 
li with Induction by Simple Enumeration or Unscien 

tific Induction in which the universal proposition i 
Ni established on a counting of some of the particular 


only. F 
is Perfect Induction, Induction at all? i 
Mill and Bain are of opinion that the so-callé 
| Perfect Induction of the Scholastic Logicians, fë 


from being perfect, is not Induction at all, for th 
following reasons: | 


4 
i 


Firstly, according to Mill and Bain, the essent 
of. Induction lies in an “inductive leap” from th 
known to the unknown. In Perfect Induction, how 
ever, this characteristic quality of Induction propé 
is wanting. ‘There is “no real inference, no mard 
of information, no addition to our knowledg¢) 
(Bain). It is “a mere shorthand registration of fact 
known” (Mill). Nothing more is stated in the col 
clusion than what is given in the premises. { 
The propte- Secondly, the proposition arrived at in Perig 

tion arrived Induction is a general proposition, only in appearantt 
Patet while, in reality, it is nothing but “a number of singuläl 

` general, only propositions written in an abridged character 
l paappear (Mill). For example: the Perfect Induction “Al 
the known continents possess large rivers” is nothin 

but an abridged form of expressing four singul 

Hey propositions, viz., ‘Asia possesses large rivers,’ ‘Europ 
possesses large rivers,’ ‘Africa possesses large riv cr 
and ‘America possesses large rivers’. i 
tic SA byRG Mra RAK Ankia á hesti CAS NIRVA Me 
mi Baio, that Perfect Induction e be « 
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the character of Induction. According to him, in Perfect 

A x ` - Dr. Ray. 
Induction as well as in other forms of Induction, “there is Perfect in- 
reliance on the Uniformity of Nature.” When, on an exa- duction is 
mination of all the known planets, we arrive at the Perfect Induction, 
Induction ‘All known planets move round the sun’ we rely spies. 

=a > 3 : relies on the 

on the Uniformity of Nature, because we believe that all the Uniformity 
known planets not only moved round the sun when we observed of Nature. 
them, but they would continue to move round the sun in future. 
Hence Perfect Induction should also be recognised as a true 
form of Induction. 


‘Value of Perfect Induction. 


Perfect Induction was called perfect, because it was It is said 
supposed that there is perfect or absolute certainty about the that Perfect 
truth of the conclusion; while Imperfect Induction was called Induction ` 
imperfect, because the universal proposition, comprising, as it 8!Ves certai 

: : f „Conclusions 
does, instances which have not been examined, cannot but' be because 
more or less uncertain. Among modern logicians, Jevons all are 
adopts this viewpoint and explains it in the following passage: examined. 
“It must be carefully remembered that no Imperfect Induction 
an give a certain conclusion. It may be highly probable or 
nearly certain that the cases unexamined will resemble those 


which have been examined but it can never be certain...... P 
Perfect Induction, on the other hand, gives a necessary or 
certain conclusion.” ‘ 


Fowler combats this view of Jevons and maintains that Eie 
“many of our inductive inferences have all the certainty of points out 
which human knowledge is capable.” When a causal connection that 
is established, the conclusions of Induction attain the highest Scientific 
degree of certainty. Only the guarantee of certainty in Perfect Inc 
Induction is complete enumeration, while that in Scientific ENA 
Induction is the proof of a causal connection, conclusions. 


Some logicians go further and maintain that the certainty Can enu- 
of the conclusion of Perfect Induction falls short of the meration — 
certainty proceeding from a proof of a causal connection. As pes y 
Grumley puts it: “Even when counting is complete it rar 

x MS uate certainty? 
does not give us scientific knowledge. A characteristic that 
is found to belong to every individual of a .class may be 


mo more than an inseparable accident.” Hence even perfect | 
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of Perfect 


“Importance 


im 


i enumeration cannot acquaint us with the essential nature ‘ 
the object, which can only be known through proof of a caus 
connection. 4 


the question of its logical character, logicians do not di 
Induction. the estimate of Jevons who says: “If Perfect Inductigy 
j were no more than a process of abbreviation, it is yet 
pial great importance and requires to be continually used in scien 
l and common life. Without it, we should never make | 
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As for the importance of Perfect Induction apart fron 
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comprehensive statement, but should be obliged to enume 


Definition. 


is,  CC-0. D 


Se T ae 


every particular.......----- The power of expressing a grea t 
number of particular facts in a very brief space is E E 
to the progress of science...... Perfect Induction is absolu 
necessary to enable us to deal with a great number d 
particular facts in a very brief space.” (Elementary Lessons &' 
p. 214). Even Mill recognises that the operation of writing © 
a number of propositions in an abridged character, whid“! 
Perfect Induction involves, may be very useful, and it play! 
an important part in the preparation of the materials for th?’ 
investigation of truth. ity 
pi 
$u 
i 


f 


B. INDUCTION BY PARITY OF 
REASONING. 


Induction by Parity of Reasoning is another process | 
inference whick has been called Induction, but in reality, it & 
substantially different from Induction proper. 


’ 
‘ 


Induction by Parity of Reasoning is a pro est, 
of inference in which we establish a gener@), 
proposition on the ground that the same reasoning, 
which establishes a particular case will establish 
every other similar case coming under the genera; 
proposition. r 

This process of inference is called parity í 
Reasoning because parity (or similarity) is the grount 
of passing from a particular case to a general prof 
igijzedibneCahis Karidlaket Misird Got! i 
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PARITY OF REASONING E 
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ug), For example, we draw ABC, the diagram of a tri- 
| angle on a piece of paper or on the blackboard and 
prove that its three angles are equal to two right 
| angles. Having proved this with the help of this 
tia] diagram, we establish the general proposition—All 
t d| triangles have their three angles equal to two right 
| angles—because the same reasoning which applies to 
: this diagram will apply to every other diagram of a 
grea triangle which we may draw. 
A Parity of Reasoning and Perfect Induction. 


ra In Induction by Parity of Reasoning, the conclusion is a In Induc- 
song gencral proposition, as in Induction proper. In Perfect Induc- tion by 
‘iting tion, on the other hand, the conclusion is a general proposi- Kanie 
yhiġtion only in appearance, while in reality, it is only a number the A 
play: °! singular propositions written in an abridged form. The gion is really 
r thProposition “All triangles have their three angies as equal toa general 
two right angles”, is really a general proposition, while the Proposition . 
Proposition “All known continents possess large rivers” is a puen 
Summary of four singular propositions, viz., Asia possesses large Induction 
fivers, Europe possesses -large rivers, Africa possesses large it is not so. 


| 


Tivers and America possesses large rivers. 


ss WParity of Reasoning and Induction proper, 


+ l Mill points out that Induction by Parity of (3) Tn ndun 
Reasoning is “an induction improperly so-called” Parity of 
cesecause one of the essential characteristics of Induction Reasoning, 
ne b oper, viz., reliance on observation of facts, is wanting there aa A 
ni n it. In Induction proper, the general proposition is of oe ce 
stablished on an observation of particular instances. hoda nae 
or example, the general proposition “All men are be called 


fortal” is based on an observation of several parti- Induction. 
lar cases of death. In the so-called Induction by 
arity of Reasoning, on the other hand, there is no 
servation at all. The general proposition “All 
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4 
reasoning, like geometrical reasoning is not Induction atdefi 
because the proof follows from the definitions and rules Nat 
algebra deductively, and not from observations of Partiggro\ 

3. Mathematical Induction: The expression “mall 
matical induction” may be employed to include the above, _ 
processes as well as the one which is about to be explained, uC 
is however usual to restrict the use of the expression to #/ 
following case. se 
Mathematical Induction is the technical name dina 
process of generalisation arrived at by calculating a nuttac 
of terms of an algebraical or arithmetical series. a f 
following example will illustrate this: If we take the fa. ` 
two consecutive odd numbers 1 and 3, and add them togethd? 
the sum is 4, ie., exactly twice two; if we take three sO! 
numbers 1, 3, 5, the sum is 9, że., exactly three times thie t 


and so on thus: ide 
1+3=2? 

1+3+5=3? p 

1t3F5+7=4 kar 

etc. , 

From this we lay down the general law, called the Lawi, 

the Series, 1357.......... up to n terms=n‘; in other Work, 


we state the law—the sum of any number of odd tetau 


tior 


k 1 
tion of the subsequent terms must be similar to the formato 


(ii) we must be sure that any new case exactly ri 
the old in those characteristics on which the proof de 
Now the difference between Mathematical induction | 
Physical induction (i.e, Induction as applied in ph 
Sciences) . is that while in mathematics, both conditions 
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COLLIGATION OF FACTS = eer 
p < 
atdefinitions of what is essential, and argues from them) in 
ies Nature, the essential conditions have to be discovered and 


tiggroved. 
C. COLLIGATION OF FACTS. 


vet According to Mill, Colligation of Facts is another process 

ed fhich is improperly identified with Induction, 

tod’ The term ‘Colligation of Facts’ was originally 
sed by Whewell. To colligate literally means to of Facts 


dind together; and the expression ‘Colligation of pee 
utacts’ means the binding together or mental union facts by 


a number of observed facts by means of a nee 
sethtitable notion. Mill defines Colligation thus :— notion. 


» @Olligation is that mental operation which enables 
thé to bring a number of actually observed phenomena 
ider a description; or which enables us to sum up a 
imber of details in a single proposition”, 
j EXAMPLES :—(}) A navigator sailing in the midst of the 
2an discovers land; he cannot at first determine whether it 
p continent or an island; but he coasts along it and after 
aw few days he finds he has completely sailed round it; he then 
VOR lares it to be an island. This is Colligation of Facts 
sause, the navigator brings together, under the conception or 
tion of an island, the set of facts observed by him. 
| (ii) Kepler's discovery of the orbit of Mars furnishes 
it dther example of Colligation of Facts. The object of Kepler 
ms to determine the orbit or the path described by the 
atinet Mars in revolving round the Sun. He could not 
i OSsibly Observe the progress of the planet continuously like 
navigator in the former example. So he observed a great 
mber of successive positions occupied by the planet at 
erent periods of the year and expressed the whole series of 
erved places of Mars by, what Whewell calls, the ‘general 
Unception of an ellipse’. 


Examples= 


ligation and Induction. 
Colligation is practically the same as Concep- 


n P < . : 
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Tey Induction, on the other hand, establishes pu... 
tion. (See p. 14).: -Thus while Colligatie 
> concerned with notions, Induction is concern 
propositions, and it would be improper to tr 
Colligation as Induction. 
“Whewell There is a controversy between Mil 


i eon Whewell as to the nature .of Colligation, at 


with — relation to Induction proper. According 
poston Whewell, Colligation is the same as Indus; . 
| criticism. Mill holds that Colligation should not be co du 
My = with Induction for the following reasons: 
(i) In Colli- Firstly, in Colligation, there is no inference d 
-gation Certain facts are observed and brought together ui 
there is notion which we already possess. The navigator 
no infer- possesses the notion of an island and he brings togeth 
cE: facis observed under this notion. He does not ma! 
inference from facts observed to facts unobserved, In Ind 
on the contrary, we observe certain facts and Pass ofe 
general proposition comprising facts observed as well b; 
unobserved. | 
. ii) Colli- Secondly, in Colligation we merely describe observed) 
f :gation does While in Induction we further seek to explain them? 
i not explain Induction we do not merely say that men are monë 
a explain why they are so, by proving a causal conne io 


describes Colligation, there is no attempt at explanation by p ` 
i them, any connection amongst facts observed, ! 


Hence Mill concludes that Colligation may 

“process stibsidiary to Induction” or “a neces 
preliminary to Induction” but Induction is so ne 
more than Colligation. “Induction is Colligatia 
Colligation is not necessarily Induction”. 


PR s It may be pointed out that the two illustrati 
pn a liga Colligations, given above, are in some respects differen 
= sometimes the first illustration, the navigator observes all the p 
deductive. the boundary line, while in the second illustration 
x observes only some of the Positions occupied by the plant 
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pr tween these two cases. Bain says that the second case is, 
atio fact, a deduction. “The propositions of the ellipse supplied 
nede major premise of the reasoning. Kepler’s observations 
‘pplied the minor premise; they showed that the places of 
ars coincided with the places in an ellipse; whereupon 
. was true of the ellipse was true of the orbit of Mars.’ 
tec. 5. Inductions proper. 
ding Inductions proper may be sub-divided into (A) 
ndtiientific Induction; (B) Unscientific Induction or- 
Com uction per Simple Enumeration or Imperfect 
jumeration ; and (C) Argument from Analogy, or- 
ce ily, Analogy. It may be noted that some writers. 
k the word ‘Induction’ to mean ‘Scientific Induction’ 
B In their opinion, “Unscientific Induction” and’ 
minalogy” are Processes allied to Induction, i.e.,. 
Indpcesses of reasoning which no doubt resemble 
s entific Induction in some respects but yet fall: 
il dort of it. 


rvell A. SCIENTIFIC INDUCTION. 


em! This has been fully explained in Section 2 of: 
s chapter (See p. 9). 


B. UNSCIENTIFIC INDUCTION or 
INDUCTION PER SIMPLE 
ENUMERATION. 


Induction by Simple Enumeration is the Induction- 


ablishment of a general real proposition on the by Simple. 
5 3 5 Enumeration» 
ound of mere uniform or uncontradicted ex-j; generali- __ 


rience, without any attempt at explaining a sation, 
Ò from un- 
usal connection. - contradicted: 
- Bacon defines this process as “an induction because we experience. 
ve never found an instance to the contrary.” Mill defines Bacon. 
as follows :—“I? consists in ascribing the character of" 
neral tiaho, bryinwbampeeutigat. KAtifdtaKeeMisHra GBlletBAY Varanasi 
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‘Example— 
All ravens 
are black. 


“This form is 
‘known as 
Induction 
per Simple 
“Enumera- 
tion, Un- 
scientific 
“Induction 
zand Imper- 
‘fect Enu- 
zmeration. 
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instance that we happen to know of.” It is an 
from simple unanalysed experience, its formula bein por 
and such has always been found to be true, no inge ™ 


A cie 

the contrary has been met with; threfore, such and 6 
” E 

true. À bäi 


have seen only black ravens. We have neveri £ 
across a raven of any other colour, nor have we = 
heard that any one else ever has. On the strenghb] 
this uniform or uncontradicted experience, we amim; 
the general proposition—All ravens are black. Te" 
a general and real proposition based on observatio 
particular instances, and there is thus “an indin 
leap” from the known. to the unknown, but thisne 
is based on a loose application of the principle ea 
Uniformity of Nature, and not on the strengthe® 
causal connection. We have not discovered or i. 
any causal connection between ‘blackness’ and ‘rat 7 
if we could do so, it would be an instance of S ier 

Induction. We believe, however, that the unobs 
cases will be like the observed ones. 


This form of Induction is Induction 
because, there is, in it, “an inductive leap” fron 
known to the unknown, and it is this characte 
which constitutes the essence of Induction. B 
Induction is unscientific or popular, because, tibs 
no knowledge of any causal connection. It is cr 
Induction per Simple Enumeration, because the chp 
sion is drawn on the ground of mere enumerati 
counting of instances. It is also known as Imp 
Enumeration, to distinguish it from the so 
Perfect Induction or Induction by Complete Er i 
tion, in which all the particulars coming withig 
: SHgdReKaRiaRKat WRBARCGStitetiow Maranasmerate 


as 


For example, so far as our experience - 


SIMPLE ENUMERATION 


Induction per Simple Enumeration is illustr. 


does, considerable patience and labour. He is often apt to 
feach hasty generalisations and to run away with the idea 
g hat unthinking dogmatism, expressed with sufficient vigour, is 
d good substitute for patient and laborious enquiry. Thus, 
foreign traveller who spends a few weeks in a strange land 
foes back to his native country to his own mind, a veri- 
‘eng: ble sage, avails himself of a hospitable press and airs his 
‘amimpressions” about an alien people with the utmost confi- 
| Tence. He talks glibly of men and women, of social customs 
tie? manners, of political institutions and religious practices, 
va ad even when such writings are not undertaken for propa- 


INGA dis: purposes, they are scientifically worthless and some- 
thine: mischievous. In fact, the mischief is very great indeed, 
le Gcause, there is a modicum of truth in them, derived from 
gthesmen iry experience. There ig a basis in truth, because 


ir phic ÍS some experience. The foreigner comes across a shop- 
F ieper who turns out to be a swindler, a hotel-keeper whose 

Marges are out of all Proportion to the quality of his bill of 
fe, and on the strength of these experiences which are true, 
far as they go, the traveller, who is pressed for time and 
t anxious to spin out a connected presentable story, hastens 
form general conclusions, which are indeed very far removed 


Sci 
obs 


a; truth. 
frofalue of Induction per Simple Enumeration. 
acti 


tose of Scientific Induction are certain. According to 


ich proceeds by merely citing instances, is a res 
rilis, a childish affair, and being without any prin- 
so%ple of inference, it may be overthrown by a contra- 
fctory instance.” Generally speaking, however, 
iBicians, while acknowledging that in a large number 


> a generalisations, The average man has neither the generalisa- 


ime nor the inclination, nor the capacity to undertake ane are 

pA x 5 mn. (8 . . . -, often in- 
g acientific enquiry into the nature of things, involving, as it ductiona an 
this form. 


It has been said that the conclusions of Inductions The conclu- 


+ Simple E ti ly probable, while sions of In- 
“v Simple Enumeration are merely probable, duction be 
; > Simple 
1S Rcon, Inductions per Simple Enumeration have no Enumeration 


e portance whatsoever. As Bacon says: “Induction etaa 
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Probability 
is a matter 
of degrees. 


the number 
of positive 
instances, 
the greater 
the proba- 
bility. 
(b) The 
absence of 
| negative 
instances, 
when ex- 
perience is 
of wide 


of popular generalisations, the severe condemnatio 


(a) The mort 
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Bacon is just, have been content with merely 
that the conclusions of Induction per $i 
Enumeration are merely probable, while th 
Scientific Induction are certain. Probability, ho 
is a matter of degrees, ranging from what pra 
amounts to zero to what very nearly approaches se 
fic certainty. While it is true that the hasty. 
perfunctory generalisations of the man in the 
are often worthless, it cannot be denied that ica 
uncontradicted experience of all known men, ime 
the known parts of the globe, during all the kres 
periods of history, during which it might be Ie 
mately expected that contrary instances, if any, wpe 
have come to light, gives a very high degreta 
probability indeed. 2 

Fowler points out that the value of Induction per gnc 
Enumeration depends on two considerations :— Tel 

(a) Firstly, “the number of positive instances, which 
eccurred to us.” 
have occurred in our experience, be large, the value 
argument is comparatively high; while, if their numb 
small, its value is rather low. To use Mill's words: $ 


(b) Secondly, “the likelihood, if there be any n 
instances, of our having met with them.’ (When we 
reason to suppose that were there any negative or coRau 
instances, they would have come to our experience, 
per Simple Enumeration attains a high degree of prob: 
This appears to have been the view of Aristotle who | 
that if any one objects to a generalisation based on 
grounded conviction that there are no contrary instal 
rests with the objector to find such instances. 


It cannot be stated, too strongly, that haf 
Induction p 


ion, Varanasi 
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A SIMPLE ENUMERATION ~ 


a 4 É 5 ` 
W Enumeration can never reach. the certamty of Scientific certain be- 


S Znduction. In Induction per Simple Enumeration, the cause a 


Sig strength of the conclusion depends on the number of oma 
taking care that the area connection 


Wel of experience is large enough to minimise the likelihood ' Wanting. 


$6} positive instances observed, 


Hof meeting with contrary instances. In Scientific 

d Induction, however, the number of instances observed 

ty iis a matter ct comparative indifference. In fact, it 

$| may even happen that in Scientific Induction, the 

haticarefully tested observation of a single case may justify 

le general conclusion, if a causal connection is 

ktiestablished. 

> Ie In conclusion, it may be pointed out that Induction It isthe 

, Wper Simple Enumeration may in a large number of starting- 

grétases be the starting-point of Scientific Induction. As point o à 
iGrumley puts it: “The chief value of the enu- proper. 

ar Merative method lies in its power to suggest causal 
relation. ‘The condition that two phenomena (subject 

ridiand predicate) are always or very frequently connected 

es Beems sufficient ground for entertaining the hypothesis 

e hat they are causally related. Inductive enumeration, 

s; then, is not altogether worthless from the scientific 

jsPOint of view; it is at least a valuable aid to induction 


” 


i Induction per Simple Enumeration has been described as In Induetion 
wei form of Imperfect Induction. It is imperfect, because, no per Simple 
ausal connection is known to exist. It should be carefully Enumera- 
Minderstood that we do not know that there is a causal con- tion we do 
fection. Not that we know that there is no causal connection. be KARRA 
SUf we definitely know that there is no causal connection, the gue 
ahference of a general proposition cannot be justified at all. belief that 
min Induction per Simple Enumeration, our mind is in a state there is 

f suspense. Moreover, though a knowledge of causal relation necessary 

$ wanting, we vaguely believe that there is some sort of ees 
“qlecessary connection. A knowledge is wanting but there is 
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i pir is any causal relation between ‘blackness’ and ‘ravens,’ 
we do not know that there is no causal connection. Wei In 
ie ` no knowledge either way. If we know that there is no ca or 
connection, we would at once discard the general propo! In 
and be content with the particular proposition—Some ray th 


a mere accident. But since we do not know that there gen 
causal connection, we arrive at the general proposition= in: 
ravens are black—on the strength of a belief that thel “'s 
some essential connection between the two. In course of ġar 
with further extension of scientific knowledge, the vague Wte: 
will either ripen into knowledge or be discarded as basico: 
If a causal connection comes to be discovered, the Indu T] 
per Simple Enumeration is clevated to the rank @" 
Scientific Induction. Thus, Induction per Simple Enumer??’ 
is in a state of unstable equilibrium. Either it must 
mately perfect itself into Scientific Induction or degrade 4 
into a mere particular statement. i s 
( 
Note. Enumerative ` Induction: Complete Eor 
meration ard Simple Enumeration. = 5°! 


: “ r x. ” the 
Enumera- The expression “ENUMERATIVE INDUCTION | 


are black. We would then realise that blackness in mi “ji 


. tive In- generalisation on the strength of mere enumeration. or 

i duction ing of instances, as distinguished from Scientific Ind 

l f in which there is generalisation, on the strength of a ¢ 
à connection. 


Enumeration may. be complete, in which ‘we count 


may be : aa ete ` a 
Ki complete the instances coming within the sweép of the universal, 
ay, position. This is Perfect Induction or Induction by 


boat Enumeration. : 3 
Enumeration may be incomplete, in which we 


al number of instances and finding that they agree in poss 
$ some common attribute, we conclude that other instances 


do not come within our experience will also possess thid 
bute. This is Induction by Simple Enumeration, or Unseit 
k Induction or Imperfect Enumeration. 
TA Thus, when Scholastic philosophers divide Inducué 

b> 3 Perfect and Imperfect, they may be said to have re 
Anduction as resting on mere enumeration or Coum 
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| f ARGUMENT FROM ANALOGY Sey 
a 
tee It has been pointed out.by modern logicians that if Enumes.« 
ei Induction consists in mere enumeration, whether complete tive In- 
a) or incomplete, it can never reach the certainty of Scientific paati: 
oil] Induction. So far as Imperfect Enumeration is concerned, yield cer- 
Tm the enumeration is admittedly incomplete and it is clear that tain con- 
væ “if counting alone is the process involved, the investigation clusions, 
eğ ends where the counting ceases”, We have no right, for - 
al to assert on the basis of mere enumeration, -that ” 
theg| since three-fourths of the apples in a barrel are ripe, all 
of tate ripe.” Hence, Imperfect Enumeration can never give us 
leecertainty. It is claimed, however, that if enumeration be 
bawicomplete, as in Perfect Induction, the conclusion is certain. 
adaj his is the view of Jevons who maintains that Perfect 
k @induction gives a certain conclusion, and goes to the 
men? PPosite extreme in holding that the conclusions of Scientific 
ust@nduction are not certain. But the majority of modern logi- 
de Bias Points out that this view is entirely misconceived. 
Scientific Induction is based on a knowledge -of causal con- 
fection which alone can guarantee certainty while a mere 
. Bounting of instances, even when complete, can only justify the 
onclusion that things do happen in a particular way and not 
that things must happen in that way. To express this idea 
Bn a different language, we may say that enumeration at its 
gest can furnish assertory conclusions but never necessary 


nclusions, while $cientific Induction alone can justify neces- 
ary conclusions. 


C. ARGUMENT FROM ANALOGY. 


Analogy is the name of another mode of argument Analogy. ~ 
Jf an inductive character, not amounting to Scientific 
dnduction. This will be treated of exhaustively in 
sevhapter VI-(p. 217). 


ec. 6. The Method of Induction or the 
Inductive Procedure—its different 

steps or stages. 

~- The question is—What is the Method of In- Whatare 


i B k Pet à : the steps 
uction ? hat i procedure whi shoul 
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i t we follow in order that we can establish a general} 

i ae er - - On the basis of particular experiences? The prog! not 
|, thatwecan “from particular facts to general laws involves the§) the 
Le agate covery and proof of a causal connection, and agi circ 

By 

Hi 


vation of this may be a long, slow and tedious process. H cap 


œ particular then would we proceed to detect a causal conned acci 


| í proposition phenomena found in Nature are often highly compi the 
instances? 


f ` onan obser- 


i among the phenomena of nature? E A 
{ The ¢/ages Logicians have recognised certain well- defi, iposi 
1 ot steps or stages in our progress from particular-fa 

i to general laws, though they are not agreed as tot; , 
| importance which should be attached to each of tee 
different stages. Broadly speaking, there are Bo c 
following well-marked stages, wiz., Observation, l her 
cluding Analysis and Elimination) Formation dt nei 


Hypothesis, Generalisation and Verification. 


bi t 
init Ci! 
som 


dent 

The first stage in the inductive enquiry co E 

in Observation.* 7 
Now, Observation is well-regulated percepti 

Weclearly i.e., perception of circumstances for a certain defi 

thenature Purpose. Hence, before Observation proper begi 

of the we should have an idea as to what the fact is whi. 

`. phenome- J 

= nontobe We seek to explain. In other words, it is necessi 

4 oer aa that we should define the phenomenon, i.e., as eri 

L what the phenomenon is. Hence Observation f 

supposes Definition. 


a Then begins Observation proper. Obse 
- Sp supplies us with the materials of Induction. Wi 


tion by Varying the Circumstances. 
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al | 


note of the circumstances which are associated with, 
the phenomenon under investigation. We note the -> 
circumstances which precede, accompany and follow 
mp) the phenomenon in question, not im a haphazard or 

H ‘capricious manner, but patiently and with perseverance, 

ned) according to a definite plan or purpose. 


zi 


l 
| 
| 


i As Observation is undertaken for a definite pur- 
defi pose, it necessarily involves Analysis and Elimination. 
rh Analysis means breaking up a complex fact into Compii 

tot; constituent factors. The facts observed in Nature per ae 
sare often of a complex character. Hence, in order separated 


Ho determine the cause or the effect of a particular #7 order 


. _ that we ma 
Nt, phenomenon, we must resolve the complex facts into underst 


t their simple constituent factors so as to ascertain which Which of 


are 
Wi these factors are essential, and which are merely essential 


accidental and irrelevant. ‘Thus, Analysis reveals that 20d which 

some factors of the complex whole are merely acci- accidental. 
ental and irrelevant, having no bearing on the 

ms ubject-matter of investigation, while others are essen- 

tial factors, relevant to the enquiry. 


"pu The next step is Elimination.* Elimination Accidental 


means exclusion or rejection of accidental and irrele- facom ' 
E ayt circumstances, as distinguished from essential or excluded 
ircumstances which point to a causal connection. 

ill defines Elimination as “the successive exclusion 
f the various circumstances which are found to 


* It may be pointed out that the word ‘Elimination’, in 
ts ordinary usage, means ‘setting aside as being of no import- 
nce’ or ‘discarding from consideration as being non-essential’ 
ut both Mill and Bain have sometimes used the word also 


© mean the process of singling out a causal circumstanc x 
. e hy daarop Kamalakar Mishra Collection, Varanasi 
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Sr di 
E er oe ; 
' „accompany a phenomenon in a given instance, inog II. 
to ascertain what are those among them which cani! 
absent consistently with the existence of the phe pos 


menon”. It is quite clear that Elimination p be. 


circumstances are essential, and others are me 
accidental, we proceed to eliminate the accida firs 
circumstances, in order that we may concentri phe 


attention on those which are relevant to the issue, | rea 
Analysis and Elimination require what Bu exp 
describes as “Varying the Circumstances”. T “aE 
y varying Means that we observe different sets of circumstag t'On 
the circums- under which the phenomenon under investiga) /” 
tances under : . the 
which the Occurs. Nature is often highly complex, and facts 
_ Phenomenon presented to us in a state of confusion. Failing!" 
ia study the phenomenon under investigation by itself) 
collect by means of Observation various combinalit)® 
of circumstances under which the phenomenon une ro 
investigation is found to occur. Hence, in order till. 
Analysis and Elimination may work, we must ad 
the process of varying the circumstances, so i 
different combinations in which the phenomenon oc 
i are successively presented to us, and we conclude t 
l those circumstances which are constant, are essel 


circumstances, whereas, those which are sometif 


Thus we define the phenomenon under investig 
observe it under varying citcumstances, analyse th 
cumstances with a view to eliminating those which a 
dental, so that we may isolate those which are es nt 
the purpose in view. Hence Observation involves Defi 
Analysis and Elimination by Varying the circumstances. 


= According to Bacon, this is the most imp 
SDoi Gate An dwetateeannttstite Gollection, Varanasi 
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I].—Formation of a Hypothesis. 
We next proceed to frame a hypothesis or a sup- 
| position as to what the cause of the phenomenon may 
be. This framing of a hypothesis requires a stroke 
| of insight or creative genius. 
A hypothesis means a provisional supposition, At We famed 
Ü first it may appear that several explanations of the hypothesis. 
teh phenomenon under investigation are possible, The 
e | real explanation is to sought among these possible 
Bu explanations. In order to determine what the real 
f explanation is, we fix upon one of the possible explana- 
stæ tions for further investigation and this is what is called 
iga “framing a hypothesis”. That which appears to be 
ctg the most probable is provisionally selected for further 
ling Vestigation, and others are rejected or held in reserve. 
elf) According to Whewell, the framing of a hypo- 
nalit Pesis is the most important stage in the inductive 
, pPTocess. 


er {11.—Generalisation. 
| The next step is Generalisation or inference of a 
o tg 


ann 5 . We next 
eneral proposition on the observation of particular sive ata 


ochinstances. general — 
| When we find that a particular hypothesis explains Proposition. 
seithe phenomenon under investigation in several ins- 
efiitances, we infer that it will be an adequate explanation 
ntalin all similar cases—that it will explain the pheno- 
gi™enon in all cases and under all circumstances. ‘This 
e Generalisation is made possible by the employment of 
efthe Experimental Methods which enable us to 
Hestablish a causal connection when it is already sug- 
gested by a hypothesis. : 

_ According to Mill, Induction is complete at this 
Stage o€ eensigalisatigncangotr. Kamalakar Mishra Collection, Beane 
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bey IV.—Verification. -a 
' | Verification The general proposition which we arrive at js 
yee Betacnining adopted as the basis of further investigation with, 


whether view to determining whether it explains other si i 
ni proposition Cases. If it be found to be unsatisfactory, it is € 
ef, Which is carded in favour of another hypothesis, and the pe 
a ae ee cess of investigation begins anew ; if, on the other 
lie ‘byappeal- it is verified, i.c., found to be the correct expla: ri 
ae jing to facts. of the phenomenon under investigation, it is raiset 
1E the dignity of a law. Thus V erification convert 


E not a distinct mode of proof, but simply a confirmation t is í 
a one proof by another, sometimes of a deduction by an infiving 
tion, sometimes of an induction by deduction, sometimesl ffer 
one induction or deduction by-another,..... The term isiiseas 


infrequently used to designate simply the confirmation fhich 
He ol 


a 

p _Uffer: 

Verification may be direct or indirect. In Difi. h 
Verification, we directly observe facts while Indir 
Verification involves two stages, viz, Deduction from § 


Flt involyes general proposition, and Testing the Deduction. 

deducing ascertain whether the general proposition is a corr 
consequen- tion of the phenomenon under enquiry, we may d 
cesfromthe quences from it. 


. general pro- TA 
j: position; proposition. 
+ and 


In order% th; 
ect expli 
educe co bs 
This is called Deduction from the gent 
Having deduced certain consequences, we Mb 
i ceed to compare our conclusions with actual facts. This pro% 
‘examining İS called Testing the Deduction, If the conclusions agree Wy 
‘ whether the actual facts, the general proposition is verified 2 
_ they sith elevated to the rank of a scientific law; if, on the oth 
actual facts. it does not agree with the actual facts, it must be set aside 
č favour of another supposition. 


According to Jevons, Verification is the m 
= important stage in the inductive process and the 
; proposition established at the previous stage 
_ Said to be an Induction unless it is verified. 
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Let us attempt to illustrate the application of the In- Illustration: 
uctive Method in its different stages, outlined above, with 
eference to a concrete instance of scientific enquiry. Suppose 
scientist wants to find out the cause of a particular disease, 
SY Malarial fever. 


a To start with, we define what malarial fever is, 
BBefore any investigation is undertaken, we must have an idea 
hat, what we seek to explain. It may be necessary at a subse- 
iidliguent Stage of the enquiry to modify our first conception, but, 
sedeertainly, it is necessary that we should not have any confused 
er idea of what we are going to enquire about. We note its 

Symptoms, viz., high temperature, pain in the head, rigor when 

the aitack begins, a thirst for water, nausea and other symp- 
tiofloms. When it is thus defined, Observation proper begins, 
tion t is observed that persons of different ages, of different habits, 

indiving in different places, under different climatic conditions, in 
meilifferent seasons of the year, are subject to the attack of this T 
| isiisease. We attempt to observe conditions and circumstances 
n @hich precede, accompany and follow the attack of the disease, 

ite observe what different places are visited by the person 
Uffering from an attack of this fever, what food he eats, what 
f: is habits of life are, what clothes he wears, what the pecu- a 
nahrities of his physical constitution are, and so on; we take 
m 
der, 
platy 


od care that the field of our investigation is sufficiently large i 
that we may observe the phenomenon under all possible 
nditions. In other words, we vary the circumstances and 
serve cases of this fever in different sets of circumstances. 
hen we analyse the conditions we have observed in order to 
Piscertain what the relevant conditions are and what conditions 
“ire merely accidental. For instance, we observe that the 
Mjucstion of age is not essential as persons of different ages are 
subject to attack; similarly, the food he eats is an irrelevant 
In this way, we eliminate the accidental circumstances 
find attend to those circumstances which appear to have some 


Next we proceed to frame a hypothesis, i.e make a sup- 
tion as to the possible causes. This disease may be due 
© some bacilli absorbed through our food or drink or breathed 
rough the nostrils, or the infection may be carried by insects, 
Ricco: Digitized by eGangotri. Kamalakar Mishra Collection, Varanasi 
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= œ Logicians 
: are divided 
in their opi- 
__nion as to 


_ €mphasises the importance of framing a hypothesis, ¥ 
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“such as flies or ‘mosquitoes or bugs. These and other; 


the possible explanations. 


For the purpose of further investigation, one of the | 
suppositions, which appears to be most probable for the comp 
being, is adopted. - Suppose we adopt the hypothesis į stage 
the infection is carried by mosquitoes. We then gened is co 
ì.e., arrive at the proposition—All cases of malarial feve fram 
due to mosquito-bite. We next attempt to verify this ecco 
Proposition and this is to be done by deducing consequa PO 
from it, and then attempting to test the same by an ay the 
to facts. If mosquitoes be the medium through whid ndiv 
germs of the disease are carried, then it would follow is tru 
those persons who habitually use mosquito-curtains woul! ti 
less subject to attack than those who do not. When wel0°s 
that this conclusion is actually confirmed by further of "an 
vation, the general proposition is verified to that a i 
where mosquitoes abound, are more frequently subject to ae i 
than people who live in other places. Further obsengP Y! 


Relative importance of the different stages of | 
Methed of Induction. 


Though writers on Logic are agreed that there are cef 
well-defined steps in our progress from particular facts 
general laws, there is difference of opinion as to w 
Portance should be attached to the different stages. B 
for instance, lays great stress on the stage of Analysis í$ 
Elimination by Varying the circumstances, and fails to af 
Cite the importance of the subsequent stage of framil 
hypothesis (See p. 62). Whewell, on the other | 


devotes much less attention to the subsequent stages. 
eee Kase Misifa CAERS, Planas 
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my 
Mic. binding together a number of observed facts by means 

dof a suitable notion. Hence, according to Whewell, when 
if the hypothesis is framed the work of Induction is practically 
hegicomplete. Mill, on the contrary, practically ignores the Mill. 
sis} stage of the framing of a hypothesis, According to Mill, Logic 
meg is concerned with Proof, rather than with Discovery, and the 
eve framing of a hypothesis is concerned with Discovery. Hence, 
; gaaccording to Mill, the stage of generalisation is the all- 
eqaimportant stage in Induction, and Induction is nothing but 
1 ag the process by which we conclude that what is true of certain 
hich individuals of a class, is true of the whole class, or that what 
ow fis true at certain times, will be true in similar circumstances at 
rouse! times.” It is true that the stage of framing a hypothesis 
weloes not lend itself to a systematic and methodical treatment. 
r œ raming of Hypothesis is practically a matter of inventive 
entacmius which cannot be taught or explained. But to say that 
ogic is not concerned with discovery at all is to take an 
E atreme and narrow view of the meaning of the term ‘dis- 
oryevery’, because a truth cannot be said to be fully discovered, 
whati! it is thoroughly verified. Besides, it may be pointed out 
l that Mill himself is not quite consistent in his view because, 
redie defined Induction as “the operation of discovering and 
tiya Oving general propositions”. Jevons, again, maintains that Jevons. 
“wie stage of Verification is the most essential stage in In-e 
duction. He attaches the greatest importance to. the verifica- 
ñon of the generalisation, showing that the conclusions deduced 
om the latter conform to actual facts. Thus, Jevons takes 
away the importance of the process of generalisation and 
makes Deduction, in the form of verification, the fundamental 


In conclusion, it should be pointed out that logicians have h 
drawn a distinction between the Pure Inductive Method, which 52e 


Complete 
tops at the stage of generalisation, and the Complete Method Method. 


ficalled by Mill “the Deductive Method”, while Jevons calls 
t “the Combined or Complete Method,” combining both 


ginduction and Deduction. This will be fully treated of in 
hapter UCI). MiGszed by eGangotri. Kamalakar Mishra Collection, Varanasi 
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Mt YAE Note. Conditions of Inductive Inference, 


Pie X “Twofold Conditions of Inductive inference are twofold, 
| gondition: subjective (or mental or psychological) conditions and ob I 
(or logical) conditions. h the M 
a iecti In Section 6 we have fully dealt with the obj a 

o Obiective logical conditions. They are: (1) Observation, i 
Analysis and Elimination by Varying the cir yl 

(2) Formation of Hypothesis; (3) Generalisation; and i 

(4) Verification. E 

But there are certain subjective or mental con expe 

Gi) Subjec- which are necessary in order that we may arrive at a gl ' 
aS proposition on the evidence of particular instances. Weihile 


briefly mention them. Dedu 
A (a) At the very threshold of the inductive enquiqeces: 
Oa mind must be cleared of all prejudices and false concep th 


Si Prejudices. Bacon calls them idola, i.e., “idols” or fallacies, To ustattc 
å Y the language of Bacon, we must interpret and not anti ( 

\ Nature. Anticipating Nature means imposing our o ner, 
suppositions on Nature. We must begin the study of N les 
with an open mind, and observe phenomena as we find 
instead of reading into them our own ideas. 


Kb) Patience (b) Patience and Perseverance are other mental condi IJl 
dPerse- Which are essential in order that a general law can be) ° 
H verance. covered and proved on an observation of particular insta 
i Nature is full of complexities, and natural phenomena are ¢ 
ib found in a state of confusion. A man who runs would) 
i glean from Nature her secrets. A vast amount of patient enp 


necessary in order that the mysteries of Nature may be 
bare and the inner unity underlying innumerable varietié 
> bee „ natural phenomena may be revealed. 3 
Í (c) Belief (c) Lastly, there must be a belief or faith in 
 inUnifor- formity of Nature and the Law of Causation. s 
‘amity. fundamental principles or assumptions and unless we b 
T in the truth of these principles, we cannot pass from 
known to the unknown and establish a general prop 


is usual with logicians to classify Infe 
agri IRemeliwar Misăra Chtdotirino arthes 
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A. 


sagt "y 
ma aip 


os 


“assumed to be true, the conclusion follows necessarily from the Points of 
Id, premises, and cannot be more general than the latter. In difference 
sbglnuction, on the other hand, the premises are particular aers f 

facts of experience, the conclusion is a general proposition, and 
eciyand must not only be formally but also materially true. Thus.Deduction- 
ake may notice the following points of difference between 


“induction and Deduction: 


nd k (a) Firstly, in Deduction, the premises are assumed to be 
‘rue, while in Induction, the premises are derived from 
ond x perience. 
a ga (b) Secondly, Deduction aims merely at Formal Truth, 
Wey hile Induction aims at Formal and Material Truth. In 
Jeduction, the only question is whether the conclusion follows 
luifecessarily from the given premises, while in Induction, there 
nceps the further question whether the conclusion is true as a 
o USlaiter of fact. 


anli® (c) Thirdly, in Deduction, the conclusion cannot be more 


OWN eval than the premises. The conclusion may be as general 
of N less general, but cannot be more general, than the premises, 
nd thile in Induction, the conclusion is always more general than 
te premises. 
ondi Illustrations: In the following syllogism, Illustrations. 
i All men are mortal 
F All kings are men 
are ¢ .. All kings are mortal. 


pe premises are assumed to be true, the conclusion is obvi- z 
susly less general than the major premise, and the only 
ùestion is whether the rules of syllogism have been observed. 
fh the following inductive inference, 

A is mortal 

B is mortal 

C is mortal à s 
.. All men are mortal 


tithe premises: are supplied by experience, the conclusion is more 
eneral than the premises, and is true as a matter of fact. 


As to the relation between Induction and Deduc- Two 


x uestions =: 
on, there is a twofold controversy : firstly, | Q - 
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1} one of them more fundamental than the other 
i secondly, Is one of them prior to the other? 

i (1) Is In- With regard to the first question whether I 
-duction 


more funda- tion or Deduction is the more fundamental o = 
= mentalthan two, extreme views have been held by Formilion, 
; peecoon Material Logicians. Formal Logicians e.g., Hib re 
versa? ton, Mansel, Whately etc., maintain that Ded iduc 
is the fundamental process, and altogether de the 
claim of Induction to be regarded as an indep i é 
process of reasoning. According to this sch’ h 
thinking, Induction is in essence deductive in aie ific 
and can be expressed in the form of a syll 
(See Sec. 9.) Material Logicians e.g., Mill, į" 
etc., on the other hand, go to the opposite extho™ 
and maintain that all inference is at bottom?” 
ductive, and Deduction is merely a partial Es 


fnk: 


accidental stage in the inductive eee 


Deduction merely ‘interprets’ the general 
positions established by Induction. It ma 
pointed out that these contending schools ove 
the importance of one aspect of the question al 
expense of the other. Induction and Deduction a 
‘for two different aspects of the inferential Pi i 


= 


2) Is Induc- With regard to the second question (which tri 
4 petition some extent connected with the first) viz., whe 
p or vice Induction is prior to Deduction, or Deductitl® 
g rs. prior to Induction, Mill and Jevons take opf 

sides. According to Mill, Induction is pr 
Deduction. Induction first discovers and proves 
ral propositions, and then Deduction extends 
ps oer pec pe inns to new cases. In a sy. 
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nust be at least one universal proposition in the pre- 

pises. This universal proposition which is assumed 
‘lùs a premise in Deduction is the result of a prior 
l dinduction. Induction supplies the premises of Deduc- 
mallon, and must therefore precede the latter. According 

0 Jevons, on the other hand, Deduction is prior to 
edyyduction. The general proposition is first suggested 
den? the mind as a hypothesis or a provisional supposi- 
epdp" and the stage of Induction is reached only when 
scholis hypothesis is verified. Now a hypothesis can be 
nngtified only when we deduce consequences from it, 
yllo d examine w hu her the consequences actually agree 


tll," facts. Thus Verification involves Deduction. 
= this standpoint, it follows that Deduction, as 

ex 

g ont! ved- Verification, precedes Induction. ‘This 


ti ae is really due to the fact that while Mill 
inks that Induction is complete at the stage of 
al! ralisation, Jevons maintains that the genera- 
poon must be verified before we may be said to 
ve reached Induction. There are several well- 
Arked stages in the Inductive Method viz., 
n servation, Framing of Hypothesis, Generalisa- 
Jn, and lastly, Verification. If Induction be held 
jbe complete at the stage of generalisation, Mill’s \ 
a 4 w is correct; if on the other hand, there can be 
h? true Induction till the generalisation is verified, 
vons’ view is correct. The question of relative 
@lority of Induction or Deduction is, however, 
ptile when we remember that they are two aspects 
ij the same inferential process in which we may 
@rt from the one or the other according to our 
Irpose. : 
The relation between Induction and Deduction ins 
sometimes been ‘described’ by saying that tion are 
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converse Induction and Deduction are converse pro, 


processes. Thus Induction proceeds from the particulary?© V 
general while Deduction proceeds from the gt: 


to the particular. In Induction we pass from C9" 


to laws, while in Deduction we proceed frome” 
to facts. Bacon describes Induction as , ae 
ding process, and Deduction as a desa > 
process. These statements are misleading in - 
as they suggest that Induction and Deduct ; -i 
two distinct kinds of inferences. It is noii e 
correct to think that there is any opposition be 


Induction and Deduction. 


Inductio) afa š 
DAE: The correct position regarding the 
tionarenot between Deduction and Induction is this: 
two oppose 


kinds of tion and Deduction are not two kinds of r Feri 
inference: which are distinct and independent of each otli- 
They merely 3 R h meri! 
differ in that the starting-point and mode of procedi 
naung the one are different from those of the oth@ . 
Procedure Short, “Induction and Deduction differ in 


. starting-point is different in the two process 
Deduction we start with general principles, wiw 
Induction, we start with facts of observation. 
procedure is also different; in Deduction, we 


ae from the general principle to its consequences, 
re in Induction, we proceed to discover a general piita 
= buttheyare 1m particular facts. But in principle they are tl 
are athe in other words, the real process of inference iS 


ame prin- Case the same. The essence of inference consists,. 
Raiser fact that it exhibits the manner in which pa 


connecting facts are connected together into a system of 


Mule _ In other words, Inference always implies an effe 


the Part of the mind to see how parts are f 
igitized by.eGangotri. Kamalakar Mishra Collection, Varanasi 
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heg@: This end is achieved by both Induction and 
ro eduction. In carrying out this purpose the mind 
frp gins with the knowledge it already possesses e.g., 


eduction starts with general laws while Induction 


| arts with particular facts. But from whatever point 
sar sct out, and whatever may be our immediate object, 
S Mie result is the same in both cases wiz, an 


Uci ht into the connection of f 
nal a 

NO eral principle. 

a be 


acts according to some 


yr 
In achieving their 
f 
e 
5: 


Hering 
>_> p oe . 
otli ering of quinine, and establishes the general 


CÈ Sposition—In all cases quinine cures malarial fever; 


oy subsequently he makes use of the general principle 
treating a new patient. ‘Thus Induction and De- 
ion are complementary 


> 
ra 


and correlative processes. 
acest 


We sum up the discussion with a quotation from Welton: 
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8 whole ?.¢., particular facts are related to the general 


| ultimate object, Induction and Induction 

| . 

Btuction supplement cach other. In actual rea- and'Deduc- 
linc : ; i : tion are 
ping, involving some degree of complexity, we often supplement- 
aploy both. A doctor observes that several patients ary pro- 
Tea. 


p . s . Cesses, 
trom malarial fever are cured by the admi- 


5 ais 7 - 7 lton. 
tiom £T€ 18 no opposition between deductive and inductive Welton 


woning...... But there is, nevertheless, a distinction of 
_ $t between induction and deduction. In induction, reality 
“Wants itself in concrete and partially isolated instances, and 
task of inference is to discern the universal which is 
# or less hidden in those instances. In deduction, on the 
s if hand, reality presents itself in its universal aspect ‚and 
ask of inference is to trace the Presence of that universal 
ae differing and complex instances of its manifestations. 
» distinction is, therefore, solely one of the order in which 
*o aspects of reality are presented to us; and this dif- 
e can have no effect upon either reality itself or our 
conception of it, it in both its as 
d paca aea Kamae teres 
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He Note. Certain Expressions descriptive zz 


| nature of the relation between Inducti pee 
Deduction. 
; fand 
Jevons. 1. Jevons: Induction an “Inverse Procesi o" 
at According to Jevons, Induction is simply an “the 
process;” the inverse of Deduction. As he puts it: “Ii 
fs is, in fact, the inverse operation of Deduction, andiyy. 
i be conceived to exist without the corresponding ops 


(The Principles of Science—Ch. VII.) This descriptit 
to emphasise that Deduction is the prior process, and li| 
is merely the inverse of it. The expression ‘inversej!5 t 


presupposes a ‘direct process’. pide 


$: 3 the | 
The terms “direct process” and “inverse procesfron 


j re. been borrowed from Mathematics. A direct proces# £e 
term “in- by which, given certain data and the laws of infere't 
at verse pro- arrive at a conclusion; the inverse process is one pp! al 


Soo naga given the conclusion, we attempt to get back to Uf di 
ematics. The direct process yields a definite result, while the?S° 
process may yield very indefinite results. To take ant? P 
of the direct process: given 4X4, the product is 16° de 
conclusion is definite. To take an example of the, 
process: given the product 16, we ask the question- 
factors is 16 the product? The answer is indefinite@ 
4X4, 2X8 and so on. i 


p ii By describing Induction as an “inverse 

a fe 1s sug- contrasted with Deduction, which is regarded as # 
that the Process”, some logicians seek to convey the idea) 
conclusions conclusions of Deduction are definite, while those of% 
in Induction are indefinite. For example, from the premises “AHi 

Sete Un- and ‘All S is M’, the conclusion ‘All S is P’ definite 


certain. 


passes from causes to effects; if the cause be kno vn 
definitely follows from it. In Induction, howe 
from the effect to the cause; it is suggested that 
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: ot: The description of Induction as an inverse Process is mis- The des- 
s leading. It conveys the impression that Induction necessarily cription is 
acti reaches indefinite results. But this is certainly not true. The misleading. 
jaim of Induction is to discover and prove a causal connection, 
Gand when that is done, its conclusions attain definiteness and 
certainty. When the true causal connection is discovered, we 


scan not only pass from the cause to the effect but also from 
an fthe effect to the cause. 


: “Wi 

, aii, Bacon describes Induction as an ascending Bacon. 
| process and Deduction as a descending process. 

and il The meaning sought to be conveyed by this description Induction is 


verses this. A man who is climbing a hill has to undergo con- called “the 
Siderable trouble and effort, but when he reaches the top of ascending 
the hill, he is in command of all the things which can be surveyed while De- 

procestrom that height. Similarly, in attempting to establish duction is 

roces? general proposition, we have to undergo considerable labour, called “the 

infeme't once a general proposition is reached, we are in command descending 

ne pp! all the particulars comprising the general Proposition. Again, : 

to a descending from the hill-top, we are in a state of comparative 

je thease- So in Deduction, the application of a general principle 

ce ant particular cases is a comparatively easy matter. Hence it 

is 1$ described as a descending process. 


I. Fowler describes Induction as proceeding Fowler. 
from effects to causes and Deduction as pro- 
ceeding from causes to effects. 


The meaning of this description is that in Induction, Todictont 
effect is given and we try to find out its cause, while proceeds 
ü Deduction, the cause or the supposed cause is given and from 


_jf0m this we proceed to find its effect. effects 


ý cee . ¥ to causes 
This description, however, takes a narrow view of Induc- while > 


son. In Induction, we not only reason from effects to causes, Deduction 
wut sometimes also from causes to effects. For instance, proceeds 

_ Düpposing a scientist wants to know the effect of introducing on ‘6 
Poison into the body of an animal. The poison is injected effects. 

d it is found that it causes death. This is Induction as to r 


Pe effect of a given cause. 
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Buckle : IV. Buckle says that in Induction, we reason{, 

i facts to ideas and in Deduction, from ia 

f bold 
i$ a 


= facts. 
I Induc- This description signifies that Induction means gene, 
ion, we . aaro a i ‘alive 
reason from ton from facts observed, while Deduction means s ec 


B facts to of the general law in individual cases. The establishmen 
| ideaswhile general proposition involves more of the mental factor | 


me inDeduc- what is involved in the knowledge of facts, and henegay. 
~ tion, we : 


G ti » e a yi . . 4 j 

reason from described as an “idea” in contrast with H iat is inva y il 

ideas to merely observing facts. Of course this description shok o 

facts. be taken as strictly true because, even in merely obi, = 
facts, the mental element is not wholly absent. i 


Sec. 8. Use, Importance and Necessity, 


i Induction. Be 
Uses of In dealing with the importance of Induction, we may T 
i i Induc- out that it has the following uses:— ern 


tion:— _ (i) Induction supplies the universal premise or pe 
SOneicHan of Deduction, In Deduction, we argue from the gene,” 
general the particular, or from the more general to the less Tere 
Premises of ~ In Deduction, these general Propositions are assumed Jp) 
Deduction. true, and it is for Induction to prove their truth. @ 


limited number of general truths is assumed as axio® 


(ii) Induc- (i) The aim of Logic is Truth, in the full sense & 
4 fat ae term, including both Formal and Material Truth. 


y D Material however, can only prove Formal Truth, and 
Truth. 


{ii Indu- (ñi) Induction, by discovering and proving genefal 
S Aron Acipa governing phenomena, helps us in our future enquiries. 


b rein a law is established, it becomes th ing-point of $ 
____ Vestigations. investigations. A SEa a 

(iv) Indue- (iv) Induction reveals the inner unity and harm 
$ fe the universe. At first sight, Nature appears to be a 
Unity of but Induction by discovering and proving laws gove H! 
Nature. ena of Nature proves that Nature is not re 
chaos but a cosmos, 
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Son $ 
hide The importance of Induction has led certain thinkers to 


Hold that it is the only true method but the true“logical method 
is a combination of Induction and Deduction. 


Rene 
fe Se 9. The Inductive Syllogism. 


factor | From the time of Aristotle, various attempts 
hentthave been made to bring Induction under the 
invol vilogism. Let us consider these attempts at some 
sength. 


y Obs) 


i The Inductive Syllogism of Aristotle. 
sssi According to Aristotle, Induction is “a syllo- In Induc- 
~~ ism by which we prove the major term to be true net 
bf the middle term by means of the minor term,” major 


max more simply, “Induction is proving the major middle bee 
‘erm of the middle by means of the minor.” the minor. 
or pe 


In this definition, the expressions “major term” “minor Aristole 


Srm” and “middle term” are not used in their usual meaning. uses these 
SS Sfere “major” “middle” and “minor” refer to the varying €Xpress- 
of the denotation of the three terms, ie., the “major pacino 


*_, 21m” is that which has the widest denotation; the “minor sense. 
axi 


of g 


med geh 


rm” is that which has the least denotation, and lastly, the 
middle term” is that the denotation of which is greater than 
fat of the “minor term,” though less than that of the “major 


Op ” 


To Take ArisToTLe’s EXAMPLES: 
Symbolical, 
Si, Se, Ss, are P 
Si, S2, Sa, alone are M. 
.. All M is P. . 


Concrete 


Man, Horse, Mule, etc., are long-lived. 
Man, Horse, Mule, etc., are all the bile-less animals. 


~. All bile-less animals are long-lived. _ 
= CC-0. Digitized by eGangotri. Kamalakar Mishra Collection, Varanasi 
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The prin- 
ciple of 

the Inuc- 
tive Syllo- 
gism is the 


very oppo- 
site of the 


` Dictum de 
omni et 
nullo, 


cies, 
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Here “P” or “long-lived” is ie d the “major te 
having the widest denotation; “M” or “bile-less animal g 
called the “middle term,” because its t denotatiod is name! 
than that of the “major term,” and supposed to be wider; ihe 
that of the term “Sı S:, Sa’ or “Man, Horse, Mule, Ft 
Lastly, the term “S, S:, S.” or “Man, Horse, Mule, etepart 
called the “minor term”, because it is supposed to hawegnin 
least denotation, not only less than that of the “major + 
but also less than that of the “middle term.” We 
however, see later on that the denotation of the 
“middle term” is the same as that of the so-called ever 
term.” ittri 

From the examples given above, we can wyl 
stand Aristotle’s definition of the Inductive Syllogy u 
In the symbolical example, P, the “major, termrop 
proved of M, “the middle term” by means of sie“ 
minor term.” In the concrete example, “the 
term,” “long-lived” is proved of the “middle P x 
“bile-less animals’ by means of the “minor thdr 
“Man, Horse, Mule, etc., feri 

It may be pointed out that the principle on whi du 
Inductive Syllogism is based is the opposite of the be | 
the Deductive Syllogism, viz., the Dictum de omni et KYI 
This dictum lays down that whatever can be predi 


or denied) of the parts. The Inductive Syllogism of At® 
on the other hand, is based on the principle that wl 


_ can be predicated (affirmed or denied) of all the parti 


be predicated (affirmed or denied) of the whole. 


and the minor premise states that “Man, Horse, Mule $ 
are all the kirids of bile-less animals. Hence-in the 


of bile-less animals separately, can be affirmed of the 
class of bile-less animals. ! 


` 


ee has been pointed out by some prism e$ 
meh t Aristotle’s 
pit Gangotri. gs as EA oats ion, Varehast 
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1 
r tal From the above it is quite clear that the validity Aristotle’s 
mm, this Inductive Syllogism depends on the question sree 
vider whether in the premises we have examined all the parts represents 
fule, of the whole and have not overlooked even one of the roles 
e parts. The validity of the conclusion, “All bile-less 
havgnimals are long-lived,” depends on the question 
jor Mwhether “Man, Horse, Mule, etc.” are all the parts 
We f the whole class, “bile-less animals,” and whether 
od every one of them has been found to possess the 

Itribute “long-lived”. Hence Aristotle’s Inductive 
n wbylogism is a representation in the form of Syllogism 
syllogf what is known as Perfect Induction. The universal 
temroposition is established in the conclusion on a com- 
f § ete enumeration of all the particulars coming within 
he mis sweep. Thus this Inductive Syllogism has nothing 
le te do with what modern logicians call Scientific 
yr tenduction. This had led certain logicians to say that 

ferfect Induction is  syllogistic while Scientific 
whidtduction is not syllogistic.* 
pring o 
į ef eviticism. 
predi] On an examination of the so-called “Inductive The Induc- 
| (afisyllogism” of Aristotle, we find that it is not an ordi- ae Sn 
f Airy syllogism at all. This Syllogism has the appear- according 
nce of a syllogism in the third figure, because, the oon 
riddle term is subject in both the premises. In the volves the 


/idual things but species which he combines under a genus. 
„tence the difficulty of complete enumeration of “individuals” 
not felt by him. Aristotle thought that an exhaustive 


CHA syllogism. 
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fallacy of third figure, however, according to the rules of: 
Minor gism, the conclusion must be particular and We ¢ 
draw an A proposition in the conclusion even} 
both the premises are A propositions. F p 
combination AA in the third figure, we can dray_ 
conclusion, I, in Darapti. Here, however, the! 
clusion is an A proposition. Hence, judged w 
rules of ordinary syllogism, the argument involve 
fallacy of Illicit Minor. 
Butthe con. The conclusion, however, is true, because ET 
clusion is minor premise, the predicate (the minor term pnd 
gue be - ordinary meaning) “all bile-less animals” is flow 
ieminor buted and there cannot be any objection hcl 
erste d distribution in the conclusion. In fact, the p2 
in the premise is not an ordinary A proposition, becaw T 
Premise. ordinary A proposition distributes its subject only 
not the predicate. ‘The minor premise is b 
Hamilton, in his doctrine of the Quantificatid! 
the Predicate, calls a U proposition, distributing) 
the subject and the predicate.* As Stock puthdı 
“This argument violates the rules of syllogistif OP 
yet it is perfectly valid. The reason of this ist he 
the rules of syllogism are not designed to mee?’ 


T 
A 


te _ It should not be thought, however, that, Aristotle ree 
vuy this Inductive Syllogism as a kind of proof, distinct Ose 
ae Deduction. On the other hand, according to Aristotli 
4 i strict proof is Deduction and the so-called Inductive. Syll 
A | 
È > As in the minor Premise, both the subject ani 


Predicate are distrib 
Hence, the so-called 
Horse, Mule, etc.” 
“middle 


uted, they have the same de 
“minor-term” of Aristotle, viz» “tior 
tc.,” has the same denotation as the 80%. 
term” viz., “bile-less animals.” f 
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S of; ` A 
W ti “a mode of arranging a deductive argument so as to enable 

e ags to realise psychologically the truth of the general principle, 
en tiwhich is the real major premise—a mode of illustrating the 
Fromprinciple by bringing forward instances.” 
i drar, NEN ; 
the HI. The Inductive Syllogism of Aldrich and 

H A z 

ed by Whately. 
voli) The Inductive Syllogism of Aristotle is a re- Aldrich 


resentation of what is known as Perfect Induction Whately 
user Induction by Complete Enumeration. The attempt 


erm gnductive Syllogism given by Aldrich and Whately, to resis) 
is @owever, is more ambitious and is designed to proper into 
yn clude Induction proper. To take the following 4Syllogism. 
the pxample: 


jeca The magnets which I have observed and the magnets which 
onl I have not observed attract iron. 
. d These magnets are all magnets. 
IS F, Al magnets attract iron. 
catio 
ting! It is argued that this inductive syllogism represents But they 


; pusnduction proper, because, here, we establish a general eE 
gismoposition on an observation. of some magnets only. which they 


Pa |) "Tires ad want to 
isl he conclusion is not a mere summary of observed prove. 


Example: 


lery thing which we seek to establish—we take for 
granted that not only those magnets which we have 
dbserved, but also others which we have not observed, 
attract iron. Now, how are we entitled to make this 
issumption? How are we entitled to take for granted 


nines in this respect? This is the very problem of 
induction, and Deduction cannot afford any explana- 
on. As Bain says: “The major here obviously 
sumes the very point to be established, and makes 
ection 
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the inductive leap. No formal logician is entitled 
attempt down a premise of this nature. ‘The process al 


Se ene 


ails. transcends syllogism or formal logic.” l 
Hence we conclude that Induction cant se | 
= reduced to a syllogism in this way. EN: 
§ Un 
HI. Mils Inductive Syllogism. “Un 


yA 

According to Mill, Induction necessari > 
volves a passage from the known to the unknow, if 
this “inductive leap” has its justification in 
assumption of the principle of the “Unifo i i 
Nature”, i.e., the assumption that Nature behatiy o, 
the same way under similar circumstances. This, a 
is expressed by Mill when he says that “Every i 


tion may be thrown into the form of a syllogis 


i 


supplying a major premise” and that ‘if thi) 
actually done the principle........ Of the uniformi 


. . eNi 
the course of nature will appear as the ultimate f 
premise of all inductions.” | 


Thus, according tol 


$ i . i$ be 
Themajor every induction can be reduced to a syllogism 
eae Supplying a major premise, which would be an a 
Induction of the Uniformity of Nature, and that if we t 
expressed 


= form of $ 
t | Uniformity. Of Nature its 


The major premise in this syllogism is a Sati 
application of the Principle of the Uniformity 
Nature, “What is true of John, Peter, etc., is ®* 
of all mankind”, because Nature is uniform if 
i, eggotri. Kamalakar Mishra Collection, Varanasi 
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bo m In this way, if we throw the whole course of major 
toeg inductive argument into a series of syllogisms, we Premise. 
all ultimately arrive at a syllogism, the major pre- 
canngi se of which will be the principle of the Uniformity 
E Nature itself; thus: ‘ 
; Under the same conditions, the same event wili always follow. 
T Under conditions, a, b, c, X is found to happen. 
„s Under conditions, a, b, c, X will always follow. 
now Thus, Mill concludes that the principle of the 
_ niformity of Nature is the ultimate major premise 
Hall inductive generalisations. It should be pointed 


ormi, a a ee > s > 
m, that this view of Mill is in conflict with his 


n 


mher view that the law of Uniformity is itself a 
Meralisation from experience (See p. 73). 

vy i 

logis! 

thi APPENDIX. 

a mi History of the Inductive Method. 

ate i 


3 tol In Deduction, there is a large body of doctrines which Tnductiowe 

> 4 been more or less generally accepted in its most important unlike De- 

nin from the time of Aristotle. So far as the doctrine duction is 
Q 


$| Induction, however, is concerned, though there are traces of recent 


an ag 
oi the philosophy of Artistotle and the Scholastic philosophers 
œ the Middle Ages that they were not wholly unacquainted 
„dth it yet their treatment was vague and rudimentary, and 
‘te modern conception of the scope and importance of 

duction is a matter of comparatively recent growth. Let 
3 briefly trace the development of Induction from the time 


. f Aristotle. S 


Aristotle (384—322 B.C.). ; 
_ The term ‘Induction’ has come down to us through the Aristotle re- 
Matin form “Epagoge,” a term used by ARISTOTLE. This is cognised 
efined as “a process of ascending from the particulars to Perfect 

he universal on an examination of all the particulars.” For Induction. 
ample, we see that the skilful steersman is the best, the 
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% 
skilful driver is the best, and so 
if the skilful man is the best in every occupation, jy stot 
n words, we prove a statement about a whole class byy 
Ea to all the particular cases of it. Thus this Indy) B 
equivalent to Perfect Induction. 


- 
on; therefore, we pun st 


B: 
ihe form of agguct 


ibe 


Aristotle expressed this Induction in ¢ 
iddle by mea 


in which “we prove the major of the m 
minor” (see Sec. 9%of this chapter). We have also pen 
this so-called “inductive syllogism” is a representa @ert 
Perfect Inductioncand is Teally deductive in charaety9¥°t 
gan 
Induction Now since Aristo 


‘proper mode of arriving at a universal Proposition on an exa 
“was not un- . sis è z i B: 
ONAE of all the particulars comprising it l: 


have erroneously $ gi 

that he recognised only Perfect Induction and w an 
from ex- Induction, in which we Bi 
n examination of some Pal... 


. . s” Be 

at the idea of Scientific I ich 
» is an achievement Of hnc 
= 


that Aristotle was acgt 


: ma A 
d not call this metal ; 


ICIANS of the Middle Ages, tty 
Wor “made the essence of Inductit 
Concerned Consist in enumeration”. They divided Induction into Py 
3 pith eni and Imperfect, according as enumeration was complete 6, 
SP Induction It may be pointed out however that though the 
though Were mainly Concerned wij 

x unmistakable traces in th 
of Scientific Induction 


Though it is 1 
Significance ¢ certainly true that 
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| 
re ay success, yet it was not unknown to them. Following 
on, jistotle, they called it “proof from experience.” 
s by 
hig Bacon (1561—1626). 


C Bacon has been called the “Founder of the Modern Bacon—the: 
ofagductive Philosophy”. He holds the Logic of the Scholastics founder of 
meg Pe entirely useless and condemns them severely for not bet ito 
so geognising anything other than Enumerative Induction. Bacon Method. 
eseng dertakes to remedy this defect by setting forth a new 
ractyguctive Method. He treats of this in his famous Novum 

‘ganum (or the New Instrument) contrasting it with 
tion"S Organon of Aristotle. 

‘hell Bacon's Inductive Method is entirely different from In- Simple 
al te by Simple Enumeration. According to him, “Induction enumeratiom 
usly Bs proceeds by Simple Enumeration is a res puerilis (aisa childish 
i Jdish thing) and concludes uncertainly and is exposed to affair. 
we meet from any contradictory instance, and for the most 
Eit pronounces from fewer instances than it ought, and of 
Pale only from such as are at hand. But the Induction 
c Inch will be useful to the discovery and demonstrations of 
o. Fences and Arts, ought to separate Nature by due rejections 
_ 208g exclusions; and then after a sufficient number of negatives, 


ions conclude upon affirmatives.” 


be | According to Bacon there are three steps in the inductive Three 
his — steps :— 
~ (1) Correction or Instances. Bacon says: “A natural (1). Collec- 
d experimental history must be prepared—sufficient and tion of 
d.” In simple language, it means that we must collect a instances. - 
fge number of instances in which the phenomenon under 


i vestigation occurs. 


(2) Sortinc oF Instances. The facts collected by (2) Sorting 
bservations are to be arranged in three Tables in an orderly according to: 
nner :— three tables.. 
I (a) The first table, called the Table of Presence, is to 
contain instances of the presence of the phenomenon 

c which is the object of enquiry; 
(b) The second table, called the Table of Absence, is to 
contain instances of its absence (though otherwise 
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allied to the instances where the 
present). y 
fia (c) The third table, called the Table of Depepe in 
i contain instances in which the phenomengy pn 
investigation is present in varying degre ys F 

4 These three tables subsequently formed the f ptume 
Mill's Methods of Agreement, Difference, and Cayatelle 
Variations, though we should not suppose that Bacong !/" 


Bl anything like the precision of these methods. Sor 
ax 3) Elimi (3) EXCLUSION oR REJECTION. After the i a 
th ONE by instances and the sorting of them under the threes. 4 


A Varying the tables, explained above, Induction, according Udin 
A circums- proceeds by Exclusion or Rejection. This is Bacon'siat t 


o. tances. of Elimination by the Varying of Instances. Biia 
iei Bacon takes special credit for his process of Magir 
eT or Rejection. As Bain puts it: “Bacon contrasiie pu 
; By: the popular method of proceeding by Simple Emo It 
a tt that is counting only the favourable instances, Mhe s 

> the unfavourable: and he claims to be the first tof an 


prominent. The problem of Induction being to find... 
quality as is always present or absent with the given ij 
and always increases or decreases with it, the first! 
true induction is the rejection or exclusion of the |. 
qualities, which are not found in some instances We 
given quality is absent, or are found to increase i 
instances where the given quality increases”, 


Thus the principal features of the Baconian Me? 
> : Analysis and Elimination by Varying the Circum 
-lie rainly, This is satisfactory so far as it goes, but it is no 
W m Son aes for the purpose of detecting the more difficult laws of! 
li Bacon advised that we should always begin by collectif 
-arranging them according to the points of agreem® - 
difference, and gradually gathering from them laws u T 
and greater generality. He condemned the process | 
cipating nature,” i.e., forming hypotheses as to 
of nature probably are and seemed to think that § 
arrangement of facts would take the place of all oth 
i i On this view, he made extravagant claims for his 
aa holding that it would do for science what the dis 


un 


Bacon re- 


rae 
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enon 

i. mariner’s compass had done for navigation. It would put 
esreahe intelligence of men on, a footing of equality, and acquisition 
Menef knowledge would be purely a mechanical process. Bacon 
eet@ays plainly: “Our method is one which leaves not much to 
foungeumen or strength of wit but nearly levels all wits and 
C itellects.” Thus Bacon neglects the part played by the mind 
anal the acquisition of knowledge. This is entirely erroneous, 

cause, at every stage in Induction the mind plays an 

hportant part. Observation or collection of facts is not a 
oO indom and accidental process but must be selective. The 
hree find selects what facts are to be observed and collected ac- 
t iding to the purpose in view. Besides, Bacon fails to perceive 
ACON at the formation of Hypothesis is a very important step in 

Iduction, and the actual framing of a hypothesis is due to 
of Faginative insight. Thus Bacon’s method is insufficient for 
tragic purpose of Induction. 


Eng It has been pointed out that though according to Bacon, The Method 
> he syllogism is not to be applied to the principles of science,” of Elimina- 


t toy. ; i a a . Noojsizr tion is a 
acons method of Elimination is thoroughly  syllogistic. deduckre 


> aacon’s Inductive Method can be reduced to the following process. 
É Isjunctive-Categorical Syllogism -— 
the | The cause is either a or b or c or x. 
a It is neither a nor b nor c. 
es Wi yen 
- It is x. 
pase Ï 
"| It is of course assumed that the alternatives a, b, c and 
Meare exhaustive, and that the disjunction is complete. But ? 


Sireum is this very assumption which requires to be proved and EA 
not $ ich it is most difficult to prove. In fact, unless this is 
foved, the inference is invalid. 


m - Newton, Herschel, Whewell. 


The insufficiency of the Baconian method led scientists 
| formulate the true method of scientific investigation, In 
at hi s connection, the names of Newton and Herschel may be 
ntioned. ; r <x: le é 
NEWTON (1642-1727) was a mathematician and a physi- Newton. 
t and not a logician by in his works he deals to some 
~ stent with the scientific method. Newton's method con- 
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1 » 

f sisted of three steps, viz., Analysis, Formation of 

h Synthesis. By the term “hypothesis”, Newton y t 
t 


premature assumptions made on altogether insufficient pindu: 

: and these hypotheses were strongly condemned by be 
i this sense, he said “Hypotheses non fingo” (1 do tience 
} hypotheses). i l f i 7 
i Herschel HERSCHEL (1792-1871) in his Discourse on the is it 
ii 7 Natural Philosophy formulates Nine Rules of Phil řalue 
some of which were elaborated into Experimental Mei 8 
Mill. pe 
WHEWELL (1794-1866) defines Induction as “ 9. 

of facts by means of an exact and appropriate co g hick 
Whewell does not deal with Experimental Me 1 
2 : ar - ses 
according to him, Induction is a method of Discovery Sa 
than of Proof, as it aims at discovering suitable conceptiihds 
would colligate or bind together particular facts of a 
g 1 

5. Mill (1806—1873). uct 
The thinker who did most to put the study of In” 12 
Logic on a new basis was JOHN STUART MILL. at it 
Mill defines Induction as “the operation of disglSion 
and proving general Propositions”, though, according #2" 
Induction is more concerned with Proof than with Dis, n° 
Induction does not consist in en i 


umeration, but in fiy it 
from the known to the unknown. Hence, it relies € 14 

-. . . . È . 
principle of the Uniformity of Nature and the Law of tS 1 
In order that a general Proposition may be establishelMifie: 
formulates his famous Experimental Methods, whié) [H 
devices for proving causal connection among phenii the 
These will be dealt with in detail in Chapter V. : 


EXERCISE I. 


„1. Determine the character of Inference and shof 
it is illustrated in Induction. 


. “Induction is | 
heunknown” (p. 12). 
re”. Examine th 
aenta Z e 
-, “Induction is the legiti i g 
from individual tl eae inference of 


ss, E 
kz zoli, What are the characteristics of a valid | 
a4 Explain and illustrate them fully, A 
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Unie 5. Explain the meaning and scope ‘of Scientific 
ent ginduction, distinguishing it from Processes which are impro- 
by pPerly- called Inductions. Illustrate your answer, 

y 7 6. “In Perfect Induction there is no 
not Bence, there is no real inference.” Discuss. 


| 7. Distinguish between Perfect and Imperfect Induction. 
het, it true to say that Perfect Inductions have no scientific 
tiloxralue whatever? 
Meth 8. What are the marks of inductive inference? 
es Induction differ from Colligation of facts? 


9. Distinguish between Scientific and Popular Induction, 
cone! hich of them constitutes Induction proper, and why? 


fethos, 10. ‘All cases of Teasoning in which the Premise or pre- 
Ses are particular facts are cases of Induction;’ accepting 
oves as a definition of Induction, show from it what the chief 
neepiinds or forms of Induction will be and indicate the logical 
f expilue of each giving examples. 
11. Distinguish clearly between Complete and Incomplete 
duction. Which of them constitutes Induction proper and 


‘inductive leap’; 


How 


ly? 
of Ini)" 12, You draw an isosceles triangle on a board and prove 
» at its two basal angles are equal and then draw the con- 
dixion that all isosceles triangles have their basal angles equal; 
ine pPlain the logical character of this conclusion. 


Dis, 13. State, explain and illustrate the various kinds of 
z ductions improperly so-called. Explain clearly in each case 


in f it is not an Induction in the proper sense of the word. 


Hes 14. Can we form a valid universal proposition about 
f Caitts if we have not actually observed all the individuals 
isheiified by the subject of the proposition? If so, how? i 
whit [HINTs—Only in so-called Perfect Induction, we examine 
i the individuals signified by the subject of the universal 
Position. In Scientific Induction, we arrive 
X an examination 
subject of the 


n and Uniformity of Nature. 
eration also we arrive at a 
on a vague application of the 


l no 


question whether Perfect Induction is 
yllogistic while Imperfect Induction is 
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h, . 17, How’ would you distinguish between ‘ma si 
4 simulating . Induction’ and ‘processes allied to Inikot on 


k Explain and illustrate the different forms of each class, {p = 
j “18, What are the different processes that Sine = 
Induction? Explain in each case why the process is ng 96 
Induction. duct 

À - 19. What are the conditions of proof for a genet! 97 
\\ inferred from an individual case? Illustrate by example, poi 

; mathematical and physical sciences. [P. 26. de i 
$ 20. Explain and exemplify the process which Bacon, 38. 
: ‘Inference from Simple Enumeration. Explain in ¥Wducti 
HH : inferiority consists and how it differs from Scientific Tne 39. 
rh 21. “Enumerative Induction is simply based @erenc 
ath expectation that the future will resemble the past z| 40. 
pe’ therefore of no scientific value.” Discuss. B on 
woh 22. What is meant by “varying the circumstant aT 
scientific investigation? What is the use of this Ht co 


Give illustrations to show its use and necessity. i 
93. Exhibit the nature and use of the win 
Method. 


24. Mention the conditions of Inductive Inferentt 
25. Explain fully the process of Induction and iti) ( 


26. Discuss the claim of Induction to be a% ( 
department of Logic. [Hi 
.27, “Induction is the process of establishing mple 
propositions and Deduction is the interpreting of ur ¢ 
Explain and illustrate this. Is the theory of reasonit 1S 
implied admitted by all logicians? If not, what othe! ( 
. has been held? < h w 
- 28. Do you think that Mill and Bain are right in 
that all Deduction depends on previous Induction? ’ 


Th 
f 


i Teasons. 

j 29. Explain carefully the distinction between m 
üf and Deductive T ai ; as. 
ai 30. Discuss fully the question whether Induction 

{ Deduction or Deduction precedes Induction. 

į 31. Is Inductive Reasoning merely the coni 
aii Deductive reasoning? Fully discuss this question 

connection bring out clearly the relation of the one to* 

32. Explain your view of the relation of Im 

z Deduction. Which of these is the prior process # 
grounds do you think it to be so? 

33. Compare the process of Induction wi 

Myon Rereaeeshercaicteer, Hasi 


w 
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‘ 34. “The difference between deduction and induction is 
ndot one of principle but of Starting point.” Discuss, 


: [E 35. What is Induction? Can Induction be described as 
Ste inverse process of deduction? 


Sm 36. Indicate and illustrate the aid given to Induction by 
duction. 


ene | 37. Is Induction reducible to syllogistic reasoning? Argue 

mpa point fully. Examine the different attempts that have been 
ade to resolve the former into the latter. 

aci 38. “The Aristotelian Inductive syllogism is 

in Wductive.” Explain the statement. 


C ™ 39. Show by a concrete example that Inductive 
ed @erence admits of being thrown into the Deductive form. 


ast 40. Can an Inductive Argument be reduced to a Deduc- 
é one? Discuss. 


astan 41. Can the provinces of deduction and induction be 
his ft completely separate? 


|42. Explain what sort of Logic is used to make the 
e Itowing statements:— 


(a) The heat of June is followed by the refreshing 
ferent: showers of July, 


nd its (b) Homer is the common property of all later poets. re 
a) (c) Plants must breathe in order to live. 


\[{HINTs—(a) This is Inductive Teasoning. It is an 
ling Mple of Induction per Simple Enumeration, because so far 
of Bur experience goes, this has always been found to be true. 
asoni is based on uncontradicted experience. 


othe!) (b) This is also an example of inductive reasoning in i 
| £n we arrive at the general proposition on the strength of 

it jnPatradicted experience and as such, it is a case of Induction 

) To Enumeration. 


really 


(c) This is an inductive reasoning known as Argument 
Analogy. [This will be dealt with in Ch. VI.] 


43. If the counting is incomplete, may we make the 
tion gictive leap” concerning cases not investigated? 
44. Give a statement of the general problem of Induction. 


my. Precisely is the problem in understanding how the mind 
edue> universal truth? 


on 
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CHAPTER II. Ea 
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a Jrmal 
GROUNDS OF ĪNDUCTION— FORMAL GROUN so a 


fi iduct: 

‘i Sec. 1. Grounds of Induction—Formal and w T 
W Grounds. i i 

Sec. 2. The Law of the Uniformity of Nature. he L 

| Note 1. Two meanings of ‘Uniformity’. wy 
yi Note 2. The Paradox of Induction. — | 

oi i Note 3. Fundamental kinds of Uniformitisiduct 

{ 


Sec. 3. The Law of Causation. É thi: 

F Sec. 4. Relation of the Law of Causation to the Lai, ~ 

A Uniformity of Nature. tile t 

A Sec. 5. Origin of Belief in the Uniformity of Natuty¢ c] 
; Sec. 6. Definition of Cause—its marks or characte 


NOTE 1. The Law of Conservation of Enë 
its bearing on Causation. 
; Note 2. Aristotle’s view of Causation. 
Sec. 7. Cause and Condition. 
Norte 1. Moving Power and Collocation. 
NOTE 2. Agent and Patient. 
Sec. 8. Causation viewed under three aspects. 
SEC. 9. Plurality of Causes. 
Sec. 10. Conjunction of Causes and Intermixture of 
Note 1. Tendency; 
Note 2. Progressive Effects. : 
Norte 3. Mutuality of Cause and Effect. 4i 


Sec. 1. Grounds of Induction—Forn i 
Material Grounds. 


In Badiuction In Deduction, we are merely concern 

be both Formal Truth, ie., with the question whet 

Formal and argument conforms to the laws of reasoning‘e, 2 

. Truth. syllogism is correct if it conforms to the genef The 
gistic rules. In Deduction, we are not con erni 

the question whether the argument is also 
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tue, i£., whether the materials with which the argu- 
ent deals are true as a matter of fact. In Induction, 
owever, there must not only be Formal Truth but 
Iso Material Truth. In the first place, the argument 
lust conform to certain formal laws and thus be 
armally true; secondly, it must conform to the actual 
i te of things and thus be materially true. Hence in Hence there 
Iduction, we have both Formal and Material Grounds, *° 


i " The Formal Grounds of Induction are (1) Formal 
he Law of the Uniformity of Nature, and (2) The Getaas 
aw of Causation. The Material Grounds of Material 

nitisiduction are (1) Observation and (2) Experiment, Grounds. 

„Lẹ this chapter we deal with the Formal Grounds 

rile the Material Grounds will be dealt with in the 

‘att chapter. 

cteni 

Eng) ° 
xmal Grounds of Induction. 
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| 


| In Induction, we observe particular instances, 
n. feet to establish a general proposition on the 

ength of these observations. The question is— 

dat is the basis of this generalisation? Having 
9 Berved that this or that fire burns, we generalise 
fire burns. What right have we to do so? 
icians have maintained that the basis of gene- 
ssation lies in two presuppositions, wiz., (i) that 
ture is uniform; and (ii) that every event must 
e a cause. These presuppositions are respectively 
d the Law of Uniformity of Nature and the Law 
ausation. 


rm 


rn! 


hett 


ngit. 2. The Law of Uniformity of Nature. 
n 


The Law of the Uniformity of Natureshas been varie 


essed in various forms of language, e.g., ‘Nature expressing 
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k theLawof is uniform; ‘In Nature, there are parallel p mea! 


+ bets Piar ‘The future will resemble the past ; ‘Nature 


Nature. itself’; “The absent is like the present ” “The geen 
is governed by laws? ‘There are laws of Ñ that 
ae ‘The same causes will produce the same eff 
$ so on. ‘These various expressions meg 
unar cir. Nature behaves in the same way under 


: . whe 
; cumstances circumstances. If the same circumstancesy) | 
| Naturewill he same events will follow. If Water quendi ua 
the same thirst, or Fire burnt us in the past, under Cet ai 
yay: cumstances, Water will quench our thirst, al . 
will burn us, in future, under similar circum nif 
Thus negatively speaking, the law implies a 


is no such thing as whim or caprice in Nature. IN 
Natt 


cannot act irregularly or capriciously. Bair 
At first At first sight, it may appear that this pe l 
sae Pr does not always hold good—that Nature is ngidepa 
not appear uniform. As Mill says: “Nobody believes whic 
ee succession of rain and fine weather will be the@epa 
j every future year as in the present. Nobody# TOL 
to have the same dreams repeated every mighto™! 
Bets a's The course of Nature, in truth, is ond ; 
i gnie uniform, it is also infinitely various”. As grate 
sf Nate Read puts it: “In many ways Nature seems 
various be uniform: there is great variety in the sizes) 
© Kindsof colours and all oth i i 4 
= phenomena other properties of things. .-+# 
t i occur but the wind and the weather are proverbially wy) 


4 the course of trade or politics, is full of stf 
ol Sometimes in Nature, there are such unus 
7 mena as earthquake, cyclone, eclipse, etc. 

_ we the: say that the course of Nature is uni 
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lel p mean that there is no variety in Nature, that the their occita 
re p course of Nature will be exactly the same as it had pies on 

, yg peen in the past. , On the other hand, it recognises conditions 
‘that in Nature various kinds of phenomena occur. It and if those 
implies, however, that all these various phenomena pee 
are subject to definite laws. Every one of them phenomena 
idepends for its existence on certain conditions, and Rec 

~ when the conditions are repeated, it occurs again. If 

"ithe conditions which in the past produced an earth- 

R "quake, a cyclone, or an eclipse, be repeated, it will occur 

Cee gain. 

3 From the above it follows that there is not one Conse- 

Cult iniformity or law governing the whole of Nature but quently, 
rt 1 hat corresponding to the different departments of ee 
wre, Nature, there are different uniformities or laws. As Various 


ts 


: i ; : e 
Bain puts it: “The course of the world is not of Nature, 
is po Uniformity, but Uniformities”. Thus in the eae pa 


-noidepartment of Physics, there is the law of Gravitation, is not one 


es which holds good of all physical phenomena; in the Umf s 
thedepartment of Chemistry, there is the law of Definite governing 


ody roportions, according to which elementary substances there 
nightombine with one another in certain fixed proportions ; there are ; 
js 4nd so on. Corresponding to different departments of yanina un 
As (Nature, there are different sciences which carry on Jaws govern- 


| emstheir investigations in their respective spheres. In ing the 


? ` various de- 
zes ach of these spheres, there are definite laws Or partments 
_ tniformities. of Nature. 


|. It may be pointed out that though it is true that These 
there are various departments in Nature and that there.various |. 

í A we : Uniformities 
are uniformities or laws governing these different Sr Lawsare 
‘departments, yet these different laws are but parts of mi distinct 
One whole. Nature is not a disorganised. jumble of vartaret 
‘Parts but the parts are organically related to the whole. one system; 


ple ‘All its different parts are parts of one system. Hence hence we. 
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we can speak not only of the Uniformities of N: 

but also of the Uniformity of Nature, Tt is ae 

however, to use the expression, “Unity of N pothe 

i to convey this meaning. By Unity of Nature pim o 

A not, to use the words of Welton, “mean that f°" 
: Universe is an unchanging identity, but that it 


1 

| speak of 
4 the Unity of 
| Nature. 


cl. 
Í fact 
i system which remains identical with itself amida sarr 
i unceasing changes of relations between its pe cor 
Thus, Nature is a unity in variety, its various pond. 
FR being parts of one whole. It is not a chaos ectiv 
| cosmos. Le 
Mi The Law The Law of the Uniformity of Nhish 
Aio the — is.a postulate or formal ground of Indic 
At AN aty By this is meant that it forms the very basis 


the 

Bebe aa inductive generalisations. Mill says that bikac 

| sumed to : . x wz 
| treinorder *SSUMption in every case of Induction. We casayit 


| thatwemay pass from the known to the unknown, from pula 
Sa fee served to the unobserved, from the particular tl i 
_ proposition general, from the present to the past and the fihte : 
_ in Induction. unless we take for granted that Nature will behai] r} 
the same way under similar circumstances, ‘The Scril 
idea is expressed by Mill when he says that the roc 
formity of Nature is the guarantee, the ultimate Minda 
premise of all induction, Every Induction cai” 
thrown into a syllogism, with a major premise, W 
Ero 1S a special form of the Uniformity of Nature; at 

: we have a series of syllogisms, ultimately we $t it: 
i arrive at a point, where the principle of the Unifa y 

4 ‘of Nature itself will form the major premise. 
l Chapter I, Section 9 III.) 


4 j ; Note 1. Two meanings of “Uniformity”. ; 
ói ; Mellone makes a distinction between the two meani 
the Uniformity of Nature viz, (i) the Uniformity of * 


ma is £ : 
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f W, and (ii) the maintenance of the present order of things 
8 nature. Coffey characterises the first meaning as the 
Nat pothetical form, and the second meaning as the categorical 
re, of of the statement of the principle of Uniformity. The 
th „$t form is: If the same cause occurs, it will have the same 
“ect. It is not asserted that the same cause will as a matter 
at itfact occur; all that is said is that if it occurs, it will have 
mida same effect. According to Correy and MELLONE, this is 
ts E correct formulation of the principle of Uniformity. The 
ou 2074 form is: The course of nature will be the same in 
Sure as it had been in the past. This form of statement is 
408 fective because our belief in the permanence of the present 
Jer of Nature is based on experience, which can never 
Nanish certainty. There may therefore be deviations or 
ndygePtions. No doubt there is a strong presumption that the 
. 1 will rise to-morrow, but we have no grounds of affirming 
se St the sun must rise. The hypothetical form, however, has 
this Eexception. When Mill expresses the principle of Uniformity 
Te cusaying that “the unknown will be like the known”, he is not 
n thenulating the scientific principle of Uniformity as given in 
a gest statement but only the second form. 
ie fite 2. The Paradox of Induction. 


el The Law of the Uniformity of Nature has been Mil regards 
eScribed by logicians as an axiom or postulate or Uniformity 

the ee ground of Induction. Mill calls it a sisnptiont 

ste Mindamental principle, or general axiom, of Induc- as well as 

| Gin” and “an assumption implied in every case of sanee” of 

€, Miuction”. All these descriptions imply that the truth Induction. 

; ab inci : : d but Hence the 

e; althe principle of Uniformity cannot be proved but paradox. 

we it it must be presupposed or taken for granted before 


Induction is possible. 
Inconsistently enough, Mill also holds that the 


heralisations”. Mill maintains that the principle 
the Uniformity of Nature is the result of Induc- 
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tion by Simple Enumeration, or,’ in other y 
™ based on uncontradicted experience. 
) gives us instances of “particular uniformiti#’s° P 
from these, we conclude “general unify ndan 
) because no exception has been found to exis 
$ if any exception had existed, it would havet rm : 

our notice. In this way, the general pring ar 
Uniformity of Nature is established, and ao 
established, it forms the foundation of all Ing: th 
We are thus reduced to the position thy) 
ground of Induction is itself an induction*fote 
i is known as the “Paradox of Induction”, | Tt 


# arvet 
` Criticism. Criticism. . i os 
7 li (a) Mill’s (a) It is clear that Mil’ argument on this pil (2 
2 i eons th petitio principii. He simply begs the question. Hes om; 
ab: fallacy of © the very thing he wants to prove. He says that the} 
i petitio of Uniformity is “an assumption implied in every, 


id sp 
~ principi. Induction”—that it is “the ultimate major premisi p 


inductive generalisations,” and yet it is the result d! S 
k tion. How can it be an “assumption” and at the sami ti 
“conclusion” of Induction? Induction per Simple El 
also relies on the principle of Uniformity; unless 
assumption of Uniformity, we cannot in any case pe 
the particular to the general. 


(b) Accord- (b) Another obvious difficulty in the theory 


ing to that according t ion : 
AA ew, ng to him, the conclusions of Inducti 


ip TENAR Enumeration are merely probable while those of $ Cav 
r 
Í 


followthat Induction are certain. If the principle of the Unifān w 
= Probability Nature be the result of an Induction by Simple Env 

a phe it can only be probable; but it forms the basis of all In 
Rea of certainty including Scientific Induction, which according 4s 
= whichis gives certainty. But how can Probability be the! 
absurd. Certainty? 


Hence it (c) These contradictions in the theory of ] i 
t of his empiricist philosophy. According to É 
the principle all knowledge comes from experience and hence, u e 
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vori 
ìyí the Uniformity of Nature cannot be an exċeption—it must of Unifor- 
iti tso be derived from experience, The fact is that Empiricism mity is the 
< "ails to give a proper account of the origin of what are called ground of 
foe) ndamental principles, such as the principle of Uniformity Induction. 
es. These fundamental principles cannot be proved but they 
ve gorm the foundations of proof. They are assumed to be true 
ik are thus called, “postulates”. The Uniformity of Nature 

such an assumption of Induction. Without this assumption, 
atlduction is not possible. It is the ground of Induction and 
©: the result of Induction. 
tha AS 
ionttote 3. Fundamental kinds of Uniformities. 


2 | The fundamental kinds of Uniformities, as enumerated by cao 


arveth Read, are as follows:— Read, 
J (1) The Principles of Contradiction and Excluded 
Liddle. 

is P| (2) Certain Axioms of Mediate Evidence, e.g., the Dictum 
$ omni et nullo. 


be | (3) The Uniformities of Time and Space—that all times 
very id spaces can be definitely measured. 


ult d (4) The Persistence of Matter and Energy, i.e., the law 
amet in all changes in the universe, the quantities of Matter 
Enid Energy remain the same. . 


s the) (5) The Law of Causation. 
se (6) Certain Uniformities of Co-existence. 


| According to Mill, the uniformities or laws of Nature Mill. 
y œl] under żwo main heads, vizą, Uniformities of Co-existence 
n ped Uniformities of Sequence or Succession, otherwise known 
of 3| Causation. Induction is more concerned with Causation 
Jnifo”an with Co-existence. 
According to Bain, the general Uniformity of Nature Bain. 
be distributed under three branches, viz, (1) Co- 
‘istence; (2) Sequence; and (3) Equality and Inequality 
Number and Quantity). Under- Co-existence are included 


1) Succession, are included Order in Time and Causation; 
third kind of Uniformity, viz., Equality and Inequality, 
the basis of Mathematics, the science of Quantity and 
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“Number. Induction has to deal with all these the. 


of Uniformities, but in the actual working, we fing e 
is almost entirely absorbed with the second halve t 
Causation. f Eli 
3penc 
Sec. 3. The Law of Causation. i = 
mciu 


-Every event ' The Law of Causation states—“Every® tnd 

chasacause. has a cause”; “Whatever happens, has a cawi 
as Mill puts it: “Every phenomenon which®c. | 
beginning must have a cause”. Bain statesit, 
“Every event that happens is definitely...... cml A 
with some prior event, which happening, it he 
and which failing, it fails’. ‘The kindling ah 
follows regularly on the prior events of makings, tl 
of combustibles and applying a light. 7, T 


= | Nothing can Negatively speaking, the Law of Causationicces 
i «come out of 

4 

f 


nothing, that there is no such thing as beginning out of Ecore 
or to use the words of Bain: “the Law denim c 
spontaneity of commencement.” Ex nihilo is vi 
which means, Out of nothing, nothing comes, ry | 
change arises out of vacuity or stillness; there mays 
some prior event, change or movement, as a i A 
non (indispensable condition) of the occurrenctet, 
new event. A fire never bursts out withot 
ed ‘ commencing circumstance, in the shape of moi 
if fe cect change, or activity”. (Bain, Part II, p. 16.) į 
| uation The Law of Causation is a formal g o 
-theLawof Induction, ie., it guarantees the formal truth iA x 
i Saunia ductive generalisations. ‘There are certain prii 
-particular known as Canons of Elimination, which follow 5 
S pema tively from the Law of Causation, and these § R 
_ Lor nota form the foundations of our enquiries into. the 
_ “ependson of a phenomenon. In order to determine whe 
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d kärticular event is the real cause of another event, we whether it 
halá ve to examine whether it conforms to the Canons contorns 

f Elimination. Hence the formal truth of Induction Canons. 
apends on the observance of the Canons, and as these Heres ae 
anons are deduced from the Law of Causation, we Causation is 
include that the Law of Causation is a formal ground poset 
ery Induction. induction 
caus 


hich@c. 4. Relation of Law of Causation to 
es it Law of the Uniformity of Nature. 


| According to certain logicians, e.g., Mill, Bain, According 

ie an, etc., the Law of Causation is a special form Daar 

E 0il the Law of the Uniformity of Nature. We have Causation 

kinga that Bain recognises three kinds of Uniformities, ig aspen 
%, Uniformities of Co-existence, Uniformities of Uniformity. 

tioniccession and Uniformities of Equality or Inequality. 

of cording to him, the Law of Causation is a special 

deniiem of the Uniformity of Succession. According to 

lo Wis view, the Law of Causation, not only implies that 

nes. iry event has a cause, but also, that the same cause 


ere mays produces the same effect. 


a s According to other writers, e.g., Sigwart, Bosan- According 
enctet, Welton, however, the Law of Causation and to cer- 
thous Law of the Uniformity of Nature are distinct ae 
momciples. According to them, the Law of Causation Causation 
.) 0 ly states that every event has a cause; and in order pate 
groit We may go farther and say that the same cause Nature are 
ruth! fays produces the same effect, we must take the help a 
ithe Law of the Uniformity of Nature. With the they toge- 
P of the Law of Causation, we can only discover ther consti 
d Prove a causal connection between two events, of formal 
ech.the prior one is the cause and the posterior one ground of 


: nduction. 

nen effect. But in order that on an observation of 
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[i : paor our on which the Law of Uniformity is believed to ilb tt 


ar it Nature. belief in the Uniformity of Nature: 
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= certain particulars, we can arrive at a: 
B proposition, we must further believe that 
| uniform. 
li | Uniformity It should be noted that the Law of the Unijald pe 
pa s T for of Nature is the formal ground of all kinds oa z 
i i. = tions, Scientific and Unscientific, because in bots ert 
| eee a is generalisation, and generalisation is impossibliess a 
| is the we ‘believe that Nature is uniform; whereas, ¥ 
i Spend of of Causation is the ground of Scientific Tal È 
SE i i Induction. only, inasmuch as it is only in this form of Irs, e 
ii \ that the generalisation depends on the discove) 


proof of a causal connection. Hence, we condliAcco 
the Law of the Uniformity of Nature and tharmit 
of Causation, taken together, constitute thein 


4 

e . . en 
grounds of Scientific Induction. = 
Accor 


Te, i 


ve U 
Sec. 5. Origin or Ground of Belieflimp: 
‘ Uniformity of Nature, iy 
` "Theories as The question here is—what is the origin of ouri, e] 
totheori- the Uniformity of Nature? What is the ground otf, ", 


' the Uni- How do we know that Nature is uniform in ts B 5 
' ! ‘formity of There are mainly three theories regarding the ongth; 
é 


vs l The a priori or Intuitionist theo"); 


Hamilton, etc. 


- The Intui- ; According to the a priori theory, the belief in K 
tionist theo- #y of Nature is an innate idea. This is æ prior i 
to all experience; and intuitive, i.e., we have an indo . 
called Intuition, by means of which we immediately ” 
the Uniformity of Nature, as indeed all other axi 
it is Enis we cannot help believing in its tru 
vi 
$ geo. Digitized megs held, Sep ALTON gad, ghan 


ed 
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` This theory is dogmatic, inasmuch as it does not give any 

ns for supposing that the principle is intuitive. Besides, 

he principle be intuitive, it can be expected that all men 
Jnigald possess a knowledge of it, but as Mill points out, the 
„eral maxim that the course of Nature is uniform “has 
OF ty entered into the minds of any, but philosophers”. 
bots certainly not true that all persons, children, idiots, etc., 
sibltiess a knowledge of the general law of the Uniformity of 
S, tare. 
nd o m 
: Ing The a posteriori or Empirical theory—Hume, The 
cove Mill, etc. Empirical 

| theory 
ndA ccording to the empirical theory, the belief in the according to 
ad Wrmity of Nature is founded on experience. It is a Which the 
the friori, ie., posterior to experience and not prior to pete 

gence. experience. 
According to MILL, the principle of the Uniformity of Acone 
fe, is itself “founded on prior generalisations. The law Principle of 
. ef Uniformity of Nature is a conclusion of an Induction Uniformity 
lief limple Enumeration, from a large number of Inductions.” is at 

$ the ground of Induction is itself an Induction.” This once the 


| a” as the Paradox of Induction (See p. 73). ground acids 
0 


Fl she Law of the Uniformity of Nature, to quote the words Induction. 
6 ill, “is itself an instance, of induction, and by no means Paradox of 
f the earliest which, any of us, or which mankind in Induction. 
„il, can have made. We arrive at this universal law by 
niBilisations from many laws of inferior generality........ 
$ however, all rigorous processes of Induction presuppose 
general Uniformity, our knowledge of particular ` 
ities from which it was first inferred was not, of 


certain mode of Induction per Simple Enumeration”. 
Hin observing, so far as our experience goes, that men are 


Again, another Induction 
gjgnple Enumeration will prove that Nature is uniform 
er respect; and so on. As fresh instances of Unifor- 
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added to our list, we begin to suspect that Nature jg y Se 
uniform; new cases of Induction by Simple Enumeration, ‘ 
constantly made, each in its own sphere, would gras 
strengthen the suspicion; and when finally age after age y 
away and innumerable inductions are made, every ç 
which proves Uniformity in its own sphere, without a; 
contradictory instance, i.e, an instance, in which Natur 
Capriciously and not uniformly, the inference that NA | 
in general, is uniform, is irresistible. In this way, agor © 
to Mill, the general principle of the Uniformity of Nat 
established and when established, it forms the foundatileye; 
all inductions. 

[For Criticism—see p. 74.] 


3. The Evolutionist theory of Spencer. 


The Evolutionist theory of SPENCER is a special md 
tion of the theory of Empiricism. According to Empi gar 
all knowledge including knowledge of Uniformity, come! ph 


1 


theory of experience. According to the theory of Evolution, it 

Evolution that all knowledge originally comes from experience bil 

poe enocple experiences accumulate and “what is habit in thet 
aii: becomes nature in the child” Thus the belief ida Lec 
À though Uniformity of Nature may have been due to experié] Ç 
i originally _ earlier generations, but now, this belief is an a pithoug 
ki derived instinctive belief in us, and does not require any expire cz 
j Ena for its proof. It is clear that this theory only shiffhe s 
Thisonly difficulty a step backwards and is only a special modiffo it 
pas the of the theory of Empiricism. 
ya > a 
5 eee back In conclusion, it may be pointed out thi tin 
The $ question as to the origin of our belief in the uj A 
problem mity of Nature does not properly belong to Ristin 
belongto Put to Psychology and Metaphysics. So far a5 e a 
Logic. 1s concerned, we simply state that it is a fundi Fa 
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Principle, which must be taken for granted, id! 
that Inductions are possible. The principle al 
formity cannot be proved but is the basis’ 
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Sec. 6. Definition of Cause—It marks or 
l characteristics, 
Mill defines the Cause of a phenomenon 
antecedent, or the concurrence of antecedents, 


‘linvariably and unconditionally consequent”; or “the sum-total 
of the conditions posilive end negative taken together” 


to be “the Definition 


Bain defines Cause as “the entire aggregate of conditions 
or circumstances requisite to the effect.” 

According to Carveth Read, the Cause of any 
ent is. qualitatively, “the immediate, uncondi- 
tonal, invariabie antecedent of the effect,” and 
antitatively, is “equal to the effett”, 


Let us attempt to explain the full implications of Marksof 
these definitions and ascertain the qualitative and Cause. 


Empfuantitative marks or characteristics of the cause of 

come# Phenomenon :— 

1, id os gs ‘ ; 

e be Qualitative marks of Causation. A. 

the) (1) The Cause is relative to a given phenomenon, Qualititive 
ief walled the Ef GE 
e fect. 

E (1) Cause 


Cause and Effect are relative terms. It should not be and 
ght that in Nature, there are certain phenomena which ites 
4 auses, and others which are effects. On the other hand, terms; 
Fa phenomenon may be considered a cause in relation 
ect, and an effect in relation to its cause. 


(2) The given phenomenon is always an event (2) Causa- 


3 ples tha 
<n event in time means that there is a change in the Fee is ; 


e of things. If there be no change in the existing change in 
the problem of causation does not arise. Ge Siete 

f are constantly occurring and we ask—what is ` 
cause of these changes? When, for instance, there is DE tinga. 

Sy an eclipse or a cyclone, we ask: what are the 

Similarly, we enquire into the causes of famine, war, 

a revolution and so on. All this implies that there 
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| was a previous state of things and that state of thing; 
j| undergone a change. 4 
» (3) Cause is (3) The Cause is an antecedent of the Effec 
clea Causation implies succession in time, i.e., there 
‘an antecedent which precedes and a consequent we 

a follows. In point of time, the Cause precedes i 


$ Effect, i.e., is antecedent to the effect, and the 


ante 


i the Effect always stand in the relation of antecedent his 
Es consequent. It has been said that the term ‘Cause’ im 
an ‘Effect’, and hence until the effect occurs, there caf 
Enk no Cause. Hencesthe Cause and the Effect are simultan 
events. To this Carveth Read answers: “This is a blu 


relative futurity of the effect; and the effect implies 
relative priority of the cause.” Again, sometimes it 
happen that it takes a long time before we consider thet 
as exhausted, e.g., a war, an earthquake, etc., and 2 
time the effect is accumulating. In such cases, just & 
cause is made up of several parts or factors, the effe 
also made up of several parts or factors; and each pa 
the cause is antecedent to the corresponding part of the 
though the whole cause may not be antecedent to the 1$ 
À effect. Mellone points out that in speaking of anteceitlll, 
(or priority in time) as a mark “of causation, we shoulify g 
ji think that the cause and the effect are separate events. Ththe 

is that the course of nature is a continuous process, and An 
He? = there is no break or pause. In this continuous proces} 
cause and the effect are distinct no doubt, but not mark 
from each other. “Cause and effect are divided simply: 
mathematical line—a line destitute of breadth—which is tt 


£ i - by our thought across*the current of events; on the oni 
Wi =- / „We have the cause, on the other the effect.” a 
(4) Cae _. (4) The Cause is an invariable antecedent í 
= ismin | Effect. F 


Thes cause is antecedent to the effect, but’ 
antecedent circumstance is not the cause. Am % 
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cedent may be variable or invariable, A variaare 
feed, ntecedent is that which is sometimes followed by the 
theleffect, sometimes not; while an invariable antecedent 
nt wi 
edes feffect. Every event has an innumerable number of 
yntecedents which have no connection with it. ‘The 
‘Cause, however, is to be sought for among those 
Caltsjntecedents which are always followed by the Effect. 
edent his is what is meant by the “Uniformity of Causation” 
” iy the same cause has the same effect. 
To mistake any and every 


a blih event it to commit the falla 


cy of Post hoc, ergo propter 
impli¢pe [P. 177 & p. 312), 


(5) The Cause is the Unconditional Antecedent, 
According to Hume, Causation is nothing more 
nd dfan invariable sequence and, therefore, the Cause 
merely the invariable antecedent and the Effect 
Į merely the invariable consequent. Reid pointed 
at that if that were so, Day would be the cause 
4 Night and Night would be the cause of Day. 
qs therefore corrects the view of Hume, by 
Wing, that the cause is the unconditional antecedent. 
. Tithe cause is an invariable antecedent, but every 
ariable antecedent is not the cause. The cause is 
aki thing more than an invariable antecedent, viz., it 
also an unconditional antecedent. _ “Tt is not enough 
isht the sequence is invariable........The sequence 
Est be unconditional also.” 
By oni “Unconditional antecedent”, Mill means 
Iroup of conditions which, without any further 
ion, is followed by the event in question. A 
ution” means a necessary part of a cause. Any- 


m 


Mis that which is invariably or always followed by the ` 


antecedent as the Cause of & 


“ * 
Cause is 
the uncon- 
ditional an- 
tecedent, 
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Note 1. The Law of the Conservation of Ey, 
e and its bearing on Causation. 


in the words of Bain, thus: “Force, Energy, Moving pj 

y -or Work Power, is embodied in various forms, all mus 
convertible at a definite (fixed) rate. The extinction of g4 "° 
in one form is accompanied by energy in another j 
the transmutation, Work is said to be done, and no jm 
absolutely lost”. $ 
Energy means the capacity for doing work. It aheon 
in various forms e.g., Mechanical energy (such as thee yin 
of a body falling from a height), Heat, Light, 
Electricity, Magnetism, Chemical energy, etc. 


Law of The Law of the Conservation of Energy 


Sones: implies the following: 
Whee (i) Firstly, the total amount of Energy 
marae universe is a constant quantity, which can neith 


increased nor diminished. 


(ii) Secondly, though the total amount of 


(ii) Energy 
i e e Fd - 
i changes remains constant, one form of energy can be ch 
form; an ; ; cana ae ion E i 
Fi en mto anot ner torm; tor examp e: Suppose a 
É. à falling from a height strikes the ground and iš 
j standstill. ‘The mechanical energy of the fallingmly 


disappears as such, but is transformed into @ nd] 
N form of energy, viz., Heat. Thus no energy Ë 
TH though one form of energy is changed into afon 
ae form. 


= 
d 


(ii) Lastly, in the interchange of energies 
is done. . 


(iii) Work 
et gait: Now Energy is of two kinds—Kinetic 

2 IIT Potential Energy. KINETIC ENERGY is energy 
= Matter in motion. Whenever we find a body 
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he POTENTIAL ENERGY, on the other hand, is energy possessed by 
} Matter in position, i.e., by bodies which are at rest. Even “ 
+ be gj when a body is at rest, it is the store-house “of a quantity of 
inti potential energy. The potential energy Possessed by a body 
I mal at rest may subsequently be manifested in the form of kinetic 
yn of ea eETEY when the body moves, but even if there be no such 
T Vmanifestation, it possesses potential energy by virtue of its 
Tmere position. Now Potential Energy and Kinetic Energy 
no ig are mutually convertible. Potential Energy may be converted 
into Kinetic Encrgy; and Kinetic Energy, again, may be 
Miconverted into Potential Energy. Suppose a Piece of stone is 
; the e ying on the ground. By virtue of its mere Position, it 
ght, Siossesses a quantity of Potential Energy. This Potential Energy 
s manifested, when, for instance, we accidentally strike our 
oot against it, with the result that it hurts. Now, suppose, 
t is thrown upwards and is lodged on the roof; the Kinetic 
‘Energy disappears as such and is converted into Potential 
rgy Energy. Thus the Potential Energy possessed by the stone, 
-iWhen it is resting on the roof is greater than the Potential 
nergy, it possessed when it was lying on the ground. This 
Perease is manifested when a slight push makes it move down- 
fards with great force, whereas, a similar push would make 
+ Move only slightly, when it was lying on the ground. The 
@ctease of the Potential Energy in the stone resting on the 
bof is due to the conversion of the Kinetic Energy into 
“potential Energy. Hence there is really no loss of energy— ` 
allingħly Kinetic Energy may change form, and become Potential; 


X 


to an nd Potential Energy may change form and become Kinetic. 


_ Now, what is the bearing of the Law of the 
#-ONServation of Energy on Causation? à 
| The Law of the Conservation of Energy proves The Law of 
4°! quantitatively, the Cause and the Effect are equal ad 
) cach other. From the standpoint of Conservation, Boece that 
Feusation means that a definite amount of force or quantita- 

i : tively, the 
“rgy is transferred from the cause to the effect. Cause aad 
effect is nothing but the cause transformed. the Effect 
matter and the energy which disappear as cause EIRE 


cabcad. Di¥iized beane GIMPa GOLE RNR 


nergy 


= Efficient and Final, 


cause and ‘the effect are equal to each other, 


If it be supposed that the cause and the 
are not equal, there are three possible alte 
vig. firstly, the cause is always greater than the 
secondly, the cause is always less than the effect;io. 
lastly, the cause is sometmes greater and sor ) 
less than the effect. The last supposition is moy 
because Nature is uniform and the cause cann] 
somelimes greater and sometimes less. Acco 
the first supposition, viz., the cause is always gūs 
than the effect, the total quantity of matter and e y 
in the universe will go on decreasing. Acco dtwh 
the second supposition, viz., the cause is alwaysita 
than the effect, the total quantity of ‘ma er 
energy in the universe will go ‘on increasing. 
according to the doctrine of Conservation, the? 
quantity of matter and energy in the unive? 
constant and there can neither be any increas, 
decrease. Hence all the three supposition | 


incorrect, and it follows that the Cause and the Ef 
are equal. : Be 


La 


Note 2, Aristotle’s view of Causation. 


Aristotle's view is that the Cause is always a © 
containing four factors, each of which, again, may be 
_ by itself as a cause. These four causes are—Materi 


a Cause of a thing is the c 
joes Whenever a chai 


w4 
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«example, Marble or Stone which a sculptor uses is the material. 
cause of a statue. ; 


_ (2) The Formal Cause of a thing is the new form or 
‘shape which is imposed on the object produced. As we know, 
ery object possesses some form and is made up of some 
terial. Now, when an effect is produced, not only is there 
ome material or substance but there is also some change 
n the form of the object. Thus a sculptor takes a block of 
„marble and impresses on it the form of, say, Apollo or Jupiter 


e 


(3) The Efficient Cause of a thing is the labour, skill, 


Seems to pass from one thing to another, and to enter into 
Ñi pas where it was not before. Thus the strength or skill 


(4) The Final Caŭse of a thing is the end or purpose 
(or which the change is brought into existence and which 

as originally present in the form of an idea. Thus the 
Surpose for which a statue is made is to commemorate the 
xploits of a national hero. 


ji Formal and Material Causes are called intrinsic, because 
2 °Y enter into the very constitution of the thing itself; while 
fficient and Final Causes are called extrinsic, because, they 
© as it were, external to the thing. ` bi 


Bec: 7. Cause and Condition. 


Carveth Read defines Condition as follows: Carveth 

| Condition? means any’ necessary factor oe A Conditions . 
ause” According to him, Conditions are of two —Positive 

é inds, viz:, peAa and Negative. “A positive & Negative.- 
Ondition is one tHat cannot be omitted without 

}'Ustrating the effect; ; “negative condition is one 

Gaat cannot tr 


a nega 
be introduced without frustrating th 
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effect? Thus according to Carveth Read, 
effect is to be produced, positive conditions 
be present, and negative conditions must be a 
a If, on the other hand, positive conditions are 
ies or negative conditions are present, the effect wjwh 
" be frustrated. {Ne 
! Jitse 
Examples: ` For example. Suppose a picture falls fromjthe 


wall. The falling of the picture is the effect. ‘il 
positive conditions are the violent slamming oljtion 
door, the weakness of the cord with which the pijcor 
was hung up, the heaviness of the picture etcjthe 
° these conditions had not been present, the pide 
would not have fallen; hence these are po the 
conditions. The negative conditions, on the ¢ won 
hand, would be some support other than- the wdro 
cord, the presence of some person at the timeifWi 
the picture fell so that he might have caughti-at 
of it, and so on. ‘If these negative conditions| p 
been present, the picture would not have fallenCo 
thus the effect would have been frustrated. Simi} 
if a man crossing a river in a.small boat is dro 
When a sudden squall comes on and the boat 0 


n the boat, some 


Orthcoming within range, and so on. E 


noted that Carveth Read’s 
d “Negative Condition” are cont 
can a Negative Condition whi 


effect ma j 
alakar nay he produc 1 be 


= 


=" 
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It should be noted. here that Carveth Read’s Mill's 
definition of “Negative Condition” is the very opposite Gefen 
bel of that of Mill. By “Negative Condition” Mill ‘Negative 
ae means “the absence of a preventing cause”. Thus “ndition’- 
TW while according to Carveth Read’s definition, a oe 
‘Negative Condition means the preventing circumstance : 


_ {illustrations given above, according to Mill’s defini- 
. e 

tion, the absence of some support other than the weak 

pigcord would be a negative condition of the falling of 
the picture while according to Carveth Read’s 


the negative condition; similarly, ‘inability to swim’ — 
e vould be a negative condition of the man’s death by - 
mrowning according ‘to Mill, while his ‘ability to 
swim’ would be the negative condition according to 
arveth Read.* $ i 

What then is t ion between Cause and Cause & — 
ii? en is the relati : be Gao : 
_ Popularly speaking, we usually call one of the popular 
fonditions as the Cause, and the others, mere Condi-view — Bes 
fons. We arbitrarily select only one of the various 
I fonditions and dignify it with the name of Cause. 
Ometimes, one of the conditions which comes last 
T d upon which the effect immediately follows is 
ftmed the Cause. Sometimes, one of the most- è 
Priking and peculiar conditions is called the Cause. ” 
poMetimes again, even a mere negative condition ISS 
oken of as the Cause e.g, when we say that the 


ere 


z i we: 


“Carveth Tradicts himself when he says that the 
tive d e aa taling of the picture was “that the 


a 7 à ‘ xt 4 Ae 
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absence of a sentinel is the cause of an army bi 
surprised. 

This popular distinction between Cause ; 5 
Condition is wholly unsatisfactory from the scien pa 
point of view. As Mill puts it: “T he Cause intst 
sum total of the conditions positive and negi pe 
| taken together.” The true relation between ar 
| and Condition is the relation between the wholedm 
À its parts. Condition is a part of, the Cause and fr 
the Conditions, positive and negative taken togeith 


constitute, the Cause. | 
It may be pointed out, however, that even fronti 
scientific point of view, it is not possible to mention di 
negative conditions. Negative Conditions mean the æ$ 
of circumstances which prevent the production of the 
and it is quite clear that the number of such ci 
would be infinite and they cannot be exhaustively: enum: 
Hence Mill says that Negative Conditions may be all = 
up under one head, namely, “the absence of prevent 
counter-acling conditions.” cae 
« It may further be pointed out that even in enu 
Positive conditions, we may omit to mention those wit 
obvious, and the mention of which would appear to bey 
lessly pedantic. For example, if we say that 
Positive conditions of the falling of the picture is th 
gravitation, it appears to be needlessly pedantic. 
1S necessary to mention only the proximate conditi®fir 


i not the remote ones. We know that the whole Unive 
; system of inter-related parts, so that in one sense, thes 
j event may be said to be the effect of the universe as 4" 
: mating the positive conditions constituting. 


which ne í k only the “immediate” antecedents or © 
_ vmc need be mentioned, because 4 ü 
~ antecedent, > - » because the Cause is an Sim 


pr a standpoint of the Conserv 
the Cause of an ey ‘ani 
angotri. ase Of an. event may bg ani f: 


G~ £ 
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kl uo elements, viz., (1) Moving Power and (2) Collo-incitesto 
{cation. Moving Power 1s the force which moves Collocation 
‘dor incites to action, while Collocation means the mlaj ay 
d position of objects or arrangement of circum- of circums- 2 
s(stances, which is required in order that the Moving tenas uny ? 
Power can produce changes. Now, since Causation, the Moving: 
from the standpoint of the Conservation of Energy Power may 
ldmeans that a certain amount of Energy is transferred Scientifical- 
wifrom the Cause to the Effect, it is clear enough that ly species 
the Moving Power is an ingredient of the Cause; but essential 
over and above the Moving Power, a certain Colloca- ingredi ns 
tion or a suitable arrangement of circumstances is 
necessary. For example, if a glowing match stick is 
applied to a heap of combustibles, there is fire. In 
this case, the glowing match stick is the Moving 

m Power, while the heap of combustibles is the Colloca- _ 
stion; and the effect ‘fire’ is produced by the action of 
ithe Moving Power on the Collocation. Just as the 
effect ‘fire’ would not have been produced if the match 
tick had not been lighted, so again, it would not have 
been produced, if there had not been combustible 
bubstances. A glowing match stick thrown into water 
would not produce fire; nor would a quantity of 
#Wvater sprinkled on a heap of combustibles produce @ 
- Thus, from the standpoint of the Conservation 
Energy, both the Moving Power and the Collocation: 

PE circumstances are ingredients of the Cause. 3 

_ Popularly speaking, : sometimes We Seas R though po- : 
dentify the Cause with the Moving P ower? eee Pa a gme 
th the Collocation alone, but from the scientiltc 5 tne Cause . 


. Scienti- with one of 
ditions them ony: 


ndpoint, such views are unsatisfactory 


ly, the Cause is the sum-total of all: con 
together including both the Moving Power an 
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Note 2. Agent and Patient. 


Agent = Sometimes a distinction is sought to be dr 
‘That which between an Agent and a Patient. The gb 
poe acting is said to be the Agent, and the thing aj 
=That upon is said to be the Patient. lor example, j 
p man is poisoned by prussic acid, the poison js fa 

: sidered as the “agent”; and the nervous system gf 
individual as the “patient”, Similarly, when ag 


to be the “patient”. 


Thisisa ; This distinction between the so-called Agent 
distincion the so-called Patient which is similar to the distin 
which is 


scientifically between Moving Power and Collocation, is wi 


notable. any substance from the scientific point of view. 
called distinction appears to be based on the suppi 
PP P 


“Patient” is that the Agent is the real source of energy an 
also an ` 


agent so-called Patient is merely passive, possessi 
‘because it is 
-~ the seat of o x 5 ts 
„ potential wrong. From the point of view of Consert 


energy. of Energy that which appears to be passive i 
a - Store-house of potential energy, and this pote 
ir energy influences the production of the effect asi 
a as the so-called Agent, which represents Kẹ, 
hs Energy or Energy in motion. Mill says that! 
k k popularly, we call prussic acid the agent of a Pive: 
E death, the whole of the vital and organic profis 
i ` of the patient are as active as the poison, in pr 
_____ the man’s death. Hence Mill concludes: 
= distinction between agent and patient is merely 
_ Patients are always agents”, ; 
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. 8& Causation viewed under three 
aspects. . 
Causation may be viewed under 
spects; vis., Popular or practical aspect of Causation ; aspects: 
pled cientific or Complete view of Causation ; and thirdly, 
ig gausation viewed as Conservation of Energy, 


three different Three * 


A. POPULAR VIEW OF CAUSATION, 
Popularly speaking, “the Caus 


e one circumstance selected from the assem- 


islage of conditions, as being Practically the 
irning point at the moment” (Bain), 


For example: a man sli 


e of an event is 


ps his foot on a ladder, Popularly, 
geni meng A Fn a ._ one of the 
gls down and is killed. lhe cause of his death 1S various 
“id to be the slipping. ‘This circumstance alone js conditions 


a constituti 
ularly regarded as the Cause, because it is argued the cause im 
“at if this circumst 


ance had been prevented, death beany 
Juld not have happened. We know, however, that thee 
"ste are Various other conditions which are neces- cause; but 
in order th 


at the effect may happen, e.g., the 
‘ght from which the man fell, the weight of the 
M's body, the Peculiar physical constitution of man 
For practical purposes, however, we 
Ccount all these conditions and mention 
| slipping—only one Of the conditions—as the 
F cause, Similarly, we attribute the issue of a war 
pie Ommander-in-Chief; the success of a political 
i vement is Popularly supposed to be due to the 
sonality of a great leader; and so on. 
Scientifically, however, this view of Causation this Ie 
lolly unsatisfactory. The Cause, scientifically "Scientific. 
FTstood, is the totality of conditions, positive and $ 
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lie out of a 


Scientifi- 
cally, the 
cause is the 
sum total 
of all the 
conditions, 
positive an 
negative. 


From the 


standpoint 
of conserva- 
tion, the 
cause and 
the effect 
are equal 
to each 


> 


oe $ S 
d Which is sufficient to produce the effect witho 
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negative, taken together, and no condition, hy 
prominent, can by itself be consi dered as the sole 0 cess 


B. SCIENTIFIC VIEW OF CAUSATION 
° . — is “th . “ily, t 
Scientifically, the Cause is e inv li 
unconditional and immediate antecedent”; ori Not 
sum total of conditions, positive and negi 
taken together”. It is that group of antec 


sam 


presence of any other antecedent. As Bain pu 
“In scientific investigations, the cause must be reg g Tec 
as the entire aggregate of conditions or circum diffe 
requisite to the effect”. eave 
All the conditions suppressed by the ordinay pec 
are included by the scientist in a full statements a 
Cause. If any conditions be omitted, it isi ec 
because they are so obvious that no -person a 
overlook them or that they are so remote that i pail 
necessary to mention them. k 
Thus in ascertaining the cause. of the deat A 
man who slips from a ladder and is killed, the% Sct 
would enumerate such positive conditions 
weight of the man’s body, the height from wi 
fell, the fragility of the human body etc., and al als 


negative conditions as the absence of support, t 
of skill, etc. JW. 


C. CAUSATION AS CONSERVATION, Po 
Causation viewed as Conservation meae ki 
transference of a definite amount of force f 4 Yt 
Cause to the Effect. . E c 


According to the doctrine of the Conserv@fen | 


‘ 


r Energy, the total quantity of energy in the ¥ i 


constant; it can neither be increased nor dimi ‘ Cou 
though there may be change of form; and int X 
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Í cess of change, Work is done. Hence the Effect is the 
same thing as the Cause in another form. Quantitative- 
y ly, the Cause and the Effect are equal, and the Effect 
tiis nothing but the Cause redistributed. (See Sec. 6 
Note 1, of this Chapter, p. 86). i 


. 
itho i a 


inw} Plurality of Causes’ means th 
aE: at the same s 
R ffect may be produced by different Causes in Cue : 


ferent cases. ^s Carveth Read puts it: “The means that 


e 7 1 hp ETF ; , > 
ame event may be due at different times to different effect canbe 


sintecedents, thai in fact there may be vicarious produced i 
j erent 


The expression “Plurality of Causes” was introduced by 
who explains his doctrine in the following words: “It 
pot true, that one effect must be connected with only one 

se, that each phenomenon can be produced only in one 
i -N are often several independent modes in which 
1 aa enomenon could have originated. ...Many causes 
me uce mechanical motion: many causes may produce _ 
E nds of sensation: many causes may produce death”. 
We It should be noted that the doctrine of plurality 
4 i does not mean that a plurality of conditions 

7 Beiter constitutes the cause. Again it should 
© confounded with the doctrine of Conjunction 
es according to which several causes combine 


wT yoo one effect (See p. 100). 
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Criticism. 
The doctrine he doctrine of the Plurality of Causes is gg X 
is unsound, fically unsound, because, it is based on a misconeH. 


because, k 4 
while we of the nature of the effect produced. It is sadd. > 
iie the effect ‘death’ may be due to different caus “4 


| Viewofthe different times. But the effect, strictly underst. 
cake ele not a single circumstance. Just as the Cause į A 

partial assemblage of antecedents, so the Effect i his 
sree of the assemblage of consequents. Hence though the @ ky 
produced in the different cases have only omei “7 

in common, viz., death, they are not the same inikrhile, 

respects. For example, Death caused by diview € 

would certainly present certain features whites wel 

entirely absent from Death caused by poi af 

fact, it is with a view to determining the exattihake a 

of the cause Of death in a given case that kiven 

Ifwetake mortem examination is made. ‘Thus, if we MOE 
theentire the effect, i.l., if we take the whole effect intods inc 
effect into deration, it cannot be said to be due to differenti invar 
i! therecanbe If the effect be given in all its detail, there willProdu 
only one be more than one possible cause to account Í lat t 


cause. ; 3 SEA 
Thus, one way of proving the unsoundness geomet 

thet doctrine of Plurality of Causes is to specia di: 

ji effect. : | 

on dane take 8 Another way of proving the unsoundnes 

aft rti 7 . = radars 

ar Pike erect: doctrine of the Plurality of Causes, is by 9 


a1 weshould the cause. Advocates of the doctrine pay 
iy aeo kea to a particular part of the effect, disrega® 
; ofthe. accompanying circumstances, which also form 
tint come of the total effect. If we take a partial vies 
in itwill effect, we should also take a partial view of t 
thatthe é This is what is meant by generalising the | ' 

has generalising the cause,” we mean that ` 
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“| take into account all the conditions, constituting the only one 
“different causes but only refer to some condition which Cause. 
= A common to the causes. ‘Thus the so-called different 

causes of death have one feature in common, viz., 
f they all involve failure of vital functions, and this 
“common condition (failure of vital functions) in the 
set of causes may be described as the cause of the 

mmon consequent (death) in the set of effects. In 
this way, we may show that a given effect can have 
“jonly one cause. 
Thus the doctrine of the Plurality of Causes arises because, 
while, taking a partial view of the effect, we take a complete 
view of the cause. If we take a complete view of the effect 
das well, i.e., if we enumerate all the consequents constituting 
he effect, we find that the total effect can have only one 
fause. Again, if we take a partial view of the cause as we 
‘Make a partial view of the effect, then also, we find that a 
given effect can have only one cause. 
» sf} Further, the doctrine of the Plurality of Causes The doctrine 
intolS inconsistent with the definition of Cause as the tent athe 
ent@jinvariable” antecedent. If the same effect can be the in- 
oduced by different causes at different times, it means arabia 
it the effect is sometimes preceded by one cause, 
metimes by, another cause. If death is produced 
disease in one case and by violence in another 
€, it means that death is sometimes preceded by 
ase and sometimes by violence. Hence neither 


ase nor violence can be said to be the invariable 
edent. ; 
pace the doctrine of the Plurality of Causes e Doctrine 
j sA Ker the scientific point of view. As untenable 
à Read puts it: “If we knew the facts but isa 

‘ly enough, it will be found that there will pence 
Y One cause (sum of conditions) for each 

(sum of co-effects) and the order of events 
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is as uniform backwards as forwards.” Ag} 
says: 
. our imperfect knowledge than a fact in the ng 
of things”. It should be noted however thy} z 
practical investigation the possibility of a plur pr 
of causes does present difficultics, and hence 


| guished. 


Sometimes, 
several 
causes 
combine to 
produce a 
joint effect. 


~ 


distin- 


Causes, acting separately and independently, PPT 
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“Plurality of Causes is more an inciden 


doctrine may be regarded as “a practical work? 
caution”, as Mellone puts it. 


Sec. 10, Conjunction of Causes and: 
Intermixture of Effects. aE 
Ordinarily, when there are several causes, 

are separate effects. For instance, when adjoint 
receives three different blows in three different geffect 
of the body, there are three different marks of inydnter 
cach blow being responsible for the injury. Infomb 
case, each cause is acting separately to produiprod. 
separate and independent effect. The causes arestause 
rate and the corresponding effects are also sepsfxact 
But in Nature, phenomena are seldom so sisin wh 
Hence it often happens that several cause AUSE: 
together. and their effects, instead of remamilled 
separate, are blended together. The # 
together of several causes, producing a joint € 
is called Conjunction of Causes; and the com! 
of their separate effects is called Intermixtotlectri 
Effects. Thus the Conjunction of Causes lesi 
the Intermixture of Effects. d 
The doctrine of Conjunction of Causes § 
not be confused with the doctrine of Plur 
Causes. According to Plurality of Causes, ° 


the same effect on different occasions ; thus a P? 
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i| effect X may be due to A or B or C; while, according 
iy to Conjunction of Causes, several causes acting jointly 
at produce a joint effect, which could not have been 
“produced by any one of them acting singly; thus a 
| particular effect X is due to A+B+C, 

AS There are two ways in which Conjunction of 
TCauses may take place, and corresponding to them, 
there are two kinds of Intermixture of Effects viz., 
WHomogeneous and Hetero pathic. 


fi. Homogeneous Intermixture of Effects. 


When two or more causes act together so that the 


septxactly equal to the sum of their separate effect, and 

ii which, therefore, the effect of each of the combining 
esfauises is traceable. ‘This form of intermixture is 
ai alled homogeneous, because the causes and their effects 
gs same kind. This kind of Intermixture is 
t ustrated in Mechanics and Physics. 


2 | Examples, If there are two 50 candle-power « 
mlectric lights in a room, the joint effect would be 
me cD. light. If a man is carrying a weight of 
Ibs. and another weight of 20 Ibs. is added, the 
t would be that he would carry a weight of 40 Ibs. 

n° locomotive engines, of say, 20 h.p. each, are 

aig a railway train in the same direction, the joint 

vill be double the seperate speed of each” 

Tf 5 Ibs. of water be poured on 1 Ib 


č : k In Homoge- 
joint effect is of the same kind with the Separate neous Inter- 


fects, the combining of effects is called Homogeneous Parle 
yvntermixture of Effects. In this case, each of theis of the 


. Of sand 
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ill be the sum of their s nda 


the joint weight w 

weights. ies 

; ; frea 

2. Heteropathic Intermixture of Effects, Bt 

InHetero- When two or more causes act iogether so thayforce 
| pathic Inter- joint effect is different m kind from the sep 
eee effects, the combining of effects is called Heterot odu 


the joint ; 
. effect is Intermixture of Effects. In this case, the sep 


i ae effects of the causes disappear as such, and a to ‘Te 
A i separate new effect is produced by their combination. 7 s 
oe secre. kind of Intermixture is exemplified in chemici y 


organic changes. 

Examples: Two gases, Hydrogen and On 
are mixed together in certain proportions, and ani a 
tric current is passed ; the joint effect is Water. Mounts 
Water is produced by such combination, no tray 
the separate properties of the two gases can bei fete 
in the effect; on the other hand, Water pë 
entirely different attributes. Similarly, when afhat 
takes certain kinds of food, digests and assimlit cor 
them, they become converted into blood, bone, ii 
etc., and the effect is entirely of a different kini 


Causes” to signify the acting together of sev 
producing a joint effect, whether» the intermixture 


a Pi is homogeneous or heteropathic. Some logicians 
$i expression “Composition of Causes” to signify 

his A meaning. Mill, however, employs the expression “C 
A of Causes” in a restricted sense to mean only that 


combining of causes which results in homogeneous in 
of effects. 


Note 1. Tendency. 
= In Homogeneous Intermixture of Effects, 


the | AA th 
____ Of two or more forces is th ir separa 
Bion ON ore es f their 
( 0. Digitized by eGangotri. Kamalakar Mishra Eofection, Varanasi — 


Ca 


= PROGRESSIVE EFFECTS EO 


i This is quite clear when two forces are acting in the same 

aad direction. But supposing two equal forces are acting in 
site directions, then the body on which these two forces 

are acting will be at rest, as if one of these forces had pulled «+ 
it to a certain distance in one direction, and then the other 
“tha force had pulled it back to its old Position. Thus though 

* apparently the body is at rest as it was before and no effect 
seek perceptible, yet as a matter of fact, the two forces are 
Mroducing their effects, though they counteract each other. 
“Now a counteracted force is said to exist in Tendency. Thus, 

A Tendency means a cause which will produce an effect 
‘unless there are opposite causes which counteract it. 

us as Bain says: “There is a tendency in all bodies to 
lescend to the ground; in water to find its own level; in the 
Moon to move towards the earth and towards the sun. There 

$ a tendency in human beings to seek their own interest; in 
‘Jespotic sovereigns to abuse their power. The tendencies are 

ot annihilated when they fail to be realised, they are only | 
Npunteracted by some opposing tendencies.” 


ote 2. Progressive Effects. 


} Under Homogeneous Intermixture of Effects, Mill includes 
“ihat are called Progressive Effects. A Progressive Effect is 
complex effect produced by the accumulated influence 
W a permanent cause. A Cause may be temporary or 
Frmanent. A Cause is temporary, when it disappears after 
Foducing its effect; on the other hand, a Cause is permanent 
* Ahen it produces the effect every moment. Thus when we 
Rve a permanent cause, it really means several similar causes 
ing successively, e.g, the gravilation of the earth, the 
of the sun, etc. The accumulated effect of a permanent 


is called a Progressive Effect. ` i 


; A Permanent Cause may operate in two ways to p 
ce a progressive effect. Firstly, when the permanent cause 
Variable, it goes on producing more and more of the 
te, a progressive series of effects; ¢.8. the attraction 
€ earth causing unsupported bodies fall towards it with 
velocity; sixteen feet in the first second, forty-eight 
second ‘and so on Secondly, the permanent cause 
-CC-0. Digitized by eGangotri. Kamalakar Mishra Collection, Varanasi 


104 TEXTBOOK OF INDUCTIVE LOGIC ` 


may be variable and may itself undergo a progressive Fe 
and thus make the effect doubly progressive, e.g., the ir 
of heat as the sun draws nearer and nearer to the veg th 
position and remains longer above the horizon. [observe 


í Note 3. Mutuality of Cause and Effect. 


\ Sometimes it may happen that when a causal desfaciitat 
st! . is established between two facts, it is difficult to detegpnd at 
. which of them is the Cause and which is the Effect, bpne n 
they act and react on each other ‘each phenomenon he ctur 
3% in’ turn. cause and effect. The two phenomena map acl 
i reciprocally cause and effect. Thus A may be theg d do! 
‘ of B and again B may be the cause of A. Hydrogen” = 

Oxygen may produce Water; and again Water may guel u 
to Hydrogen and Oxygen. This is known as the Mug: t 
of Cause and Effect. lilitary 


à n This is illustrated in the causation of mental, social warlil 
political phenomena, which are often more compen of 
character than physical phenomena. Thus Indust §rritori 
duces Wealth, and Wealth again’ promotes Itsy. | 
Industry is the cause of wealth, which again becomāht of , 
cause of- promotion of Industry in its turn. Hence it 

be said that either Industry or Wealth is absolutely theq 

or the effect. As a matter of fact, each in turn is the@ ~ 
and the effect of the other, because of the mutual inter fi 
between them. duct; 


EF In this connection, the following passage from Sir 
: Lewis is well worth quoting: “Habits of Industry mä 
duce wealth, whilst the acquisition, of wealth may promi 
dustry; again, habits of study may sharpen the underst# 


wards increase the appetite for study. So our 

n population may, by impoverishing the labouring Ca 

the cause of their living in bad dwellings, and agi 

dwellings, by deteriorating the moral habits of the 

stimulate population. The general intelligence and & 

“á ; of the people may promote its good government, ™ 
goodness of the government may, in its turn, incit 
intelligence of the people, and contribute to the 
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of sound opinions among them. Drunkenness is in general 
the consequence of a low degree of intelligence, as may be 
at served both among savages and in civilized countries, But, 

return, a habit of drunkenness prevents the cultivation of 
the intellect, and strengthens the cause out of which it grows.” 
ş Prato remarks: “Education improves nature, and nature 


national peculiarities of a people, its race, physical 
cture, climate, territory, etc., form originally a certain 
haracter, which tends to create certain institutions, political 
nd domestic, insharmony with the character. These institu- 
fons strengthen, perpetuate, and reproduce the character out 
{ which they grew, and so on, in succession, each new effect 
ecoming in its turn, a new cause. Thus a brave, energetic, 
estless nation, exposed to attack from neighbours, organises 
ilitary institutions: these institutions promote and maintain 
warlike spirit; this warlike spirit again assists the develop- 
“pent of the military organisation, and is further promoted by 
itorial conquests and success in war, which may be its 
i each successive effect thus adding to the cause 
a it of which it sprang”. i 
ta 


EXERCISE II. 


AN 
„l Distinguish between Formal and Material grounds of 
Aduction, 


2, What is Uniformity of Nature? Why is it called a 
at ground of Induction? es 
Explain and illustrate fully the Principle of. 
nity of Nature. What are’ the fundamental kinds, 
*S or branches of Uniformity found in Nature? Do 
ed cyclones and earthquakes to be consistent wit 
lormity 


si Discus a inciple of Uniformity 
Nature and ares ae pinan it inductively. 
a tien Pere is not one Uniformity of Nature but many 
es’, 


Distingui i Uniformity of Nature and 
S E a is in Oe not 5 
Ormities. How does the belief in the Uniformity o! 
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i 6. How is the Uniformity of Nature established? 
strictly speaking, an Induction? If not, explain precise Jever 
relation to Induction. “Tn 

7. What is the Paradox of Induction? How woui; aa 

H solve it? me 23 

. 8. Examine the view that the ground of Inductigg 4” 
itself an Induction. 

9. What is the presupposition of Induction? \ 
$ the different ways in which it has been formulated. 
y them do you think to be the most adequate and why? | 
10. In what sense is the Uniformity of Nature a 
supposition of inductive reasoning? State clearly wäkon of i 
meant by the Law of Uniformity. E 
, 11. What is the ultimate principle upon which indy 
reasoning is based? 5. 

. 12. Give the precise and full significance of the primnuse 

; of Uniformity of Nature. Is not this principle its 

. induction? {i 

13. Explain the principle of Uniformity of Na 
the principle of Uniformity an induction from experie 

14. Explain and examine the view that the prinaesce 
the Uniformity of Nature is the ultimate major prem 
every induction expressed syllogistically. 

15. “Belief in uniformity is based on inductioa) 
uninterrupted experience.” Discuss. 4 

16. “The Uniformity of Nature can be neith 
nor proved.” Discuss. What are the grounds for sayit 
the future will resemble the past? i 

17. What is the law of Causation? How mav™ 
be best expressed? Why is it a formal ground of Indi 
What are the different aspects under which Causa 
be viewed? Give a concrete example of each. 5 
a 18. State the law of Causation indicating the 

marks of the causal relation. Explain and illu 
distinction between cause and conditions. 

19. Explain the meaning of Energy and Cons 
Energy; and show the bearing of the theory on the 
Causality. 

20. If a workman carrying a bundle falls fro! 

x and is killed, what do you consider to be the causi feo} 

conditions of his death and why? A distinction mav $ 

l Te between cause from the scientific and cause from } 

d practical point of view; in the above case m at 

Ors Sc a cause from the merely practical point 0 

__ 21. What is meant by the Cause of an even. 

i ; the difference between the cause and the conditi 
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2 A distinguish between Proximate and Remote Cause. 
hes your meaning by examples. 
» How would you define cause? Is the relation of 
ldd ea] dependence identical with that of causation? 
F 3, Why is it said that the principle of causation is the 
acti pormal ground of Induction? 
+ A man is crossing the river in a small boat; a sudden 
Metall of wind comes on; the boat founders and the man 
hie’ drowned: what do you consider to be the cause and the 
Y? Eonditions of his death? 
reag 94 What is the relation between the cause and the condi- 
wttion of an event? Illustrate your answer with reference to ‘the 
se of a parachutist who, being unable to make a successful 
indafescent, falls and dies. : 
25. Why is it that one should not regard night as the 
> piuse not even as a universal condition of day? 
it} 26. What are the marks of the cause of an event ven 
is capable of being exactly ascertained? Explain and 
faturefustrate them. 
ief 27. A baloonist unable to make a successful parachute 
rinġscent falls headlong and dies. Determine clearly the cause 
prempd conditions of his death. 
28. In a locality there has been a sudden outbreak of 
ction mes; how would you proceed to investigate into the cause 
{ the outbreak? 
rer 29. Explain the conception of cause as a group of ante- 
sayinidents necessary to and sufficient for the effect. What is 
Fant by negative condition of an event? iy 
ay thf 30. ‘The Cause is the invariable and unconditional 
Indapiecedent.’ ‘The Cause is the sum total of the conditions, 
satioapStive and negative, taken together.’ Explain with concrete 
< fmples the two statements and determine the relation 
en causes and conditions. y 
. “Not sequence but continuity is the essential aspect 
“= causal relation.” Discuss. . 
finciph What, in your opinion, is the relation between te 
mane f the Uniformity of Nature and the Law o 
ation? Are these principles derived from experience: 


A ma 5 ir where a cool breeze 
: n goes out into the open al couse of his getting 


ng and get: . ` What is the 

Or aE of view, Oa, 

an point of view? À ~ A 

Ey at ° under which ca 

Bviewed on, the differ Me the most aaao 

If it be true that the same cause always produces 
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produced by the same cause? Give reason for your | 
and support it by illustrations. PP 
36. What do you understand by the ‘Plurality of QJ 


and the ‘Mutuality of Cause and Effect’? Illustrate 
answer by examples. leg 
37. Explain and illustrate the different modes in yu 
two or more causes combine to produce a single effect, 1 
38. Analyse the scientific conception of Cause, and > 
how far such a. conception is consistent with the soties 
doctrine of ‘plurality of causes’. Ss 
39. Explain what is meant by Plurality of Cause di 
the’ method by which the difficulty can be overcome, te. 
40. “Science does not recognise any plurality of cage? 

Do you agree? D 
41. Explain the distinction between Plurality of Cafe. 
and Composition of Causes. E 
42. What is meant by Composition of Causes? Ing 
sciences and in what professions is reasoning of this§ 
most essential? Bec 
43. Explain and illustrate:— 4 > 

(a) Composition of Causes and Intermixture of Ej 7, 

(b) Scientific and Popular conceptions of Causal fith 

44, “A cause is an effect concealed; an effect is ac Mt 
revealed.” Examine this critically. Deduc 
45, What is meant by the term ‘Cause’ in S cept 
Induction? Discuss the view that one and the same A resti 
may proceed from a number of alternative causes. t ti 
46. How is it that the same cause always producepand, 
same effect, whereas the same effect may be produt ut al 
different instances by different means? U 


) 


AA 


anran Or aa PA 


Mi 


47. In what sense may it be affirmed and in whaia 
may it be denied, that “a phenomenon can have ofl É le 
cause”? the »; 


geme 
48. Must the same effect be due to the same cath, Ob 
_ 49. What is a cause? Can there be a plurality of @ 
Give examples to illustrate your answer. d 
F ) ? 
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+P MATERIAL GROUNDS oF INDUCTION—OpBsERVATION i 
ha p AND EXPERIMENT—THEIR USES. j 


Material Grounds of Induction. . i 
Observation. + 


Note: Observation and Scientific instruments, RGI” 
General Conditions of Observation. 3 i 
Fallacies of Observation. 

Observation and Experiment. 

Natural Experiments. 

Relative Advantages of Observation and Experiment. 
A. Advantages of Experiment over Observation. 
B. Advantages of Observation over Experiment. 


NDNA pr 


1. Material Grounds of Induction. 


| In deductive reasoning, we are concerned only Observation: 
gith formal truth and not with material truth. In abd Expe i 
Peduction, the premises are taken for granted and the data oF ey 
; pted as true without question and without any premiso Í 
estigation. In inductive reasoning, on the other o 
ud, we are concerned not merely with formal truth 
‘also with material truth. ‘The formal truth of 7 
what P Inductive reasoning is guaranteed by the principles ii 
onl the Uniformity of Nature and of Causation. Now 
ap. Material truth of an inductive reasoning is assured 
A Observation and Experiment. As Cərveth Read 
\ > “Observations and Experimei?s are the 
2 ‘rial grounds of Induction.” Induction estab- 
4... eneral propositions on an examination of 
FP cular instances, and these particular instances 
oy constitute the materials of Induction are 
WT by Observation and Experiment. ‘Thus when 
muction, we arrive at the conclusion “All men 
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are mortal”, instances of death of particular p 


3 f from which the general proposition is esta Ak 
1 are supplied by Observation. Similarly, in q 
l sciences, Experiment supplies the materials, j 
i chemist, for example, takes a certain quantity c a 
j gases, Hydrogen and Oxygen, and by using an ¢ | no 
Dig current, finds that these gases con bine and priate 
i) Water. From this the genera: proposition—f! Fo 
ri cases, Water is composed of me drogen and Ox} mya 
a —is established by Induction. Thus Observation are 


Experiment supply the data or crea of indef cir 
generalisations. Let us now deal with them ats wit 
length. nec 

us, 


Sec. 2. Observation. h 


` . . d € 
«Observation The term ‘Observation? is derived fror * 

d  jiterally ~~ before, and servare, to keep, and thus, itl 
Paan: means “keeping something before the mind.’ obje 


“keeping rati 
peeing derivation of the term throws light on its true es 
‘before and ing. Keeping an object before the mind implies opp, 
© should be more than merely perceiving things in a care 
= «distinguish D : Id be 
+ “from care. Casual manner. Hence Observation shou 

= Jesspercep- guished from casual and careless perception’ 


4 n. A 
tio man in the street. oe: ae 


i SGibservation Perception of external objects means kno 
~ sregulated of them, as obtained by the exercise of our | 
va | perception. organs of suse, such as the eye, the ear, elgg 
2: we see the Sun, we are said to perceive it; $ 
5y we hear the sound of thunder and thus pem 
; and so on. In this way, during the day, wef 
j = various things in a casual and listless way. ; 
j E vation involves perception, but it should | i 
guished from perception without a purposes a 
í S s 
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i observation is regulated perception. Before we 
d undertake Observation, we have a definite object in 
id view and we direct our Perception accordingly. 
Hence in Observation, as distinguished from ordinary Observation 
rception, we withdraw our attention from what js !8Sélective. 
| not relevant to our purpose, and concentrate our 
attention on what is connected with the object in view. 


circumstances which appear to have no connection 
m atdwith it. Hence it has been said that Observation is 
Jaecessarily selective. We select those which concern 
us, while those which are irrelevant are, rejected. 
hus Observation is regulated perception of facts 
and circumstances with a definite purpose in view. 


; It may be pointed out that we may not only observe Observation { 
" {objects of external nature but also states of our mind. Obser- of mental 
ation of mental states is called Introspection. Thus we may states is 

Jebserve emotions of anger, fear, love, jealousy, etc., in ourselves. $ ed 
the science of Psychology is interested in observation of this ie 


7 Observation should not be confused with UNCONS- Observation 
ious inference. We should always distinguish clearly and un- 
etween facts which we really observe and what we oe 
s knoWinfer from the facts observed. As Jevons says: ~ 

our ¥ ‘So long as we only record and describe what our 

etc. Penses have actually witnessed, we cannot commit an 

fOr; but the moment we presume or infer anything 

are liable to mistake”. Many facts which we 

dinarily speak of as facts of observation, contain an 


k that our senses deceive us. As a matter of fact, | 
er, there is no deception on the part of the . i 
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aap | 
f j senses, but the error arises from hasty and unconsi 
at | 


inference. For example, in dim light, we think i 
observe a snake, while it is only a piece of TOPE. Htoo 


| fact is we do not observe a snake but Something bodi 
“ai a snake, something which resembles a snake jn gj mil 
2 characteristics and from what is observed, we gil 
i perhaps because of the excited imagination of fpa 
4 FI moment, that what looks like a snake from a dis 
5 a in dim light will possess its other characte iS rim 
Bre) Imagination fills in what is lacking, atid we j wis tr 
i the conclusion that itis a snake. We think wep 2 


what we only imagine. Similarly, a man may ccur 
observed his brother from a distance in a crows ca 
what he really saw was some one who resembleifides 
brother in some respects only. From this piteth 
resemblance, he unhesitatingly judged that that pfe ' 
was his brother. Thus what is erroneous iif" 
Observation, but the hasty inference which is I 
up with Observation proper. ‘This tendency ts 
fuse Observation with hasty inference leads $P" 
fallacy of Observation called Mal-observation 


FH Sec. 4). 
! i ae Note. Observation and Scientific instruments}, 
= Scientific The organs of sense such as the eye, the ear, fde 
+ auant highly defective’ as instruments of Observation. $ in 
si Py a> natiral natura! powers are extremely limited in scope. For emau 
H ig i powersof they cannot detect minute changes and differences ] 
rS H ourorgans temperature or pressure. An object may be too 
4: ofsense; too distant to be scen by the naked eye. A sound Mec, 
A j too low to be heard by the unaided ear. Hence #4 
a confined to our unaided senses as means of Observ: 
TE area of knowledge would be extremely small. Besi 

tA F ~ are certain natural phenomena e.g., electricity, whi 

É be directly perceived by our sense-organs. Hence 


# $i Pik a have invented instruments which extend the pow 


aC. 
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const ; organs beyond their natural limits and thus enlarge the 
think. fad of Observation. The microscope helps us in seeing objects 
Ope. too small for the naked eye; the telescope, in seeing heavenly 
things bodies which are too distant, the microphone in hearing sounds 


e in shich are too faint for the unaided ear. Sir J. C. Bose’s 
e in 4 


invention—the Crescograph—records pulse-beats of plants by 
a magnification of ten thousand times and thus helps us in 


d isińg that plant-life is akin to animal-life. 


Besides extending the field of Observation, scientific ins- H 
n rasa. thé 3 : and render 

uments also increase the accuracy of our observations, It ur observa- Hih 
re jumis true that we can judge the weight of objects by hand but tions accu- s, 
Balance renders our knowledge of the weight exact and rate. 
c rate. We can distinguish temperature within certain limits 
y the skin as greater or less but a Thermometer renders our 
mowledge in this respect accurate. A Barometer is a better 
sembletndex to atmospheric conditions than our organism. A 
this puftethoscope gives the doctor a more accurate knowledge of hä 
that phe working of the lungs than what he can obtain by his 
;.Maided ears; and so on. 

Mere use of 

It should be noted that the mere use of Scientific instruments 


icy {o@Siruments does not transform simple observation into does not 
leads #Periment. We are said to observe with a telescope. There simple 


įmo experiment in this case. The essential distinction between observation 
Petvation and experiment is that in the latter the object into 
ler investigation is itself modified, while in simple observa- & 
pn the object is unaffected. When we use a telescope to 
a distant Planet, we observe, because the planet does not 
9 any change in the process. On the other hand, when 
ect a poison into a rabbit, we make an experiment, 
in the process the animal dies. 


« 


3 General Conditions of Observation. 


It is not Possible to lay down a set of definite rules which Three 
‘followed in every case of Observation. To observe gea | 
n art which can only be acquired by practice and oone oo a 
but we can indicate certain general conditions, which Observa- oe 


Of observation demands in those who undertake it. cjon:— Ki 
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Joyce mentions three kinds of conditions, viz., intel 
physical and moral. 


(1) Intellec- Intellectually, Observation calls for the desire to 1, 
tualcondi- the reason of things, to have an explanation of thing 
non= occur to our experience. Just as appetite for food and ey 


craving íor 


knowlede. iS natural to the body, so a desire to know is natural iut 


healthy mind. We know that Observation is something as beir 
than mere casual perception, and hence a craving for know S™ 
is an essential condition in Observation. 

i 


(2) Physical Physically, it is essential that our organs of sense s i 
condition be sound. Thus a man who is deaf cannot distinguishg 
— sound different notes of musical sounds nor can a man why 
pense: OF: colour-blind undertake observation in which the diserigi 
gens sup- š es . TH t l wers d F 
plemented tion of colours is in question. he natural powers dg 
by scientific sense-organs are extremely limited in scope and hens} som 
instruments. Observation, we take the help of scientific instruments ġ Jp ti 


telescope, microscope, etc. 
The principal moral characteristic, necessary for SG& make 
(3) Moral observation, is impartiality. It is very difficult indeed tof- 


oditi ory this condition fulfilled. As Jevons says: “It is not aif RAN 
th 


find persons who can with perfect fairness, register facis 3 

for and against their own peculiar views”. We knoe 

undertake observation because we have some purpose int which 
It may happen that we have some favourite theory 2) 

observe those facts only which go to support ee a hi 
We may have such an unconscious bias, that facts whit” 
not support our theory are passed over and escape obser 
We shall see in Section 4 that this tendency leads to apr 
of Observation called Non-observation. But in ordet to a 
Observation may yield correct results, we must impf favor 


record all facts that come to our notice, instead of 
into things our preconceived notions. 


Sec. 4. Fallacies of Observation. 
E; pe Observation is a process of considerable difficulty 
F. f Obse acies often liable to error. Mill points out that the fall 
tion into _ Observation are of two kinds, viz., Non-observation an 
n. As Mill says: “A fallacy of mis-observa™ 
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| Eo fect observation) may be either negative Or positive: 
5 | ether Non-observation or Mal-observation. It i Ne Gane 
tion, when all the error consists in overlooking or neg. and (2) ion 


to rti s whic Oo nave b ed. 
Eee iculars whi h ou ht t h 
E 1 ting facts or pa i £ een obsery vation 
gs a It is Mal-observation when something is not simply unseen, 


gj} but seen wrong; when the fact or phenomenon, instead of 
being recognised for what it is in reality, is mistaken tor 
S gomething else.” Let us deal with these two kinds of fallacious 
“| Observation at some length. 


A. NON-OBSERVATION, 


s dd  Non-observation is the fallacy of overlooking In Non 

hen something which ought to have been observed, observation, 

ents d Jn this case, we overlook or neglect something which hakikate i 
_| might have been known, and which, if known, would Which = | A 

“j make a difference in our conclusion. All observation have been 

p's selective and in making this selection, we may over- °bserveds 

look either (7) instances, or (ii) essential circumstances 

kuajan those instances. Hence there are two forms in 

g which the fallacy of Non-observation may occur ; thus: 
Hj ® Non-observation of instances is a fallacy in (o we may 

if t we overlook instances, which are relevant to YESS m 

~ enquiry, This may occur on account of bias or : 

“oncelved opinion. We have a natural tendency 

instances which do not support our 

ory and pay attention only to those 

ch go to support the same. Non-obser- 

Eoo instances may also occur from the 

e mstance that some of the instances are more 

}. Ssive than others, as for example, we are likely 

+... STeater attention to positive instances than to 

ave instances, Many superstitions are due to this 


AAY to overlook negative instances. We take note 
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of the few instances in which a dream bears sg | ¥ 
resemblance to succeeding events and neglecting : 
numerous cases in which there is no such resemble. 
we come to -the conclusion that future events ą 
mirrored in dreams. A priest exhorted a man, aby 
to undertake a sea-voyage, to insure himself aga 
shipwreck by making offerings to his deity and sho 
him pictures of persons who had made such offers 
and had been saved. The man asked: “But whe 
are the portraits of those who perished inspite of t ips 
vows?” Similarly, we point out certain instances whey 
dreams dreamt during the small hours of the mong 
were fulfilled and conclude that they always comet bt 3 
without paying any heed to those other cases why. 
they were falsified. Most of our superstitions areg hn 


À z . e anan) 
to this neglect or non-observation of negative instam they 

In this way an accidental coincidence is mistaken: Stone 

a causal connection. flookis 
KE] (b) Essen- (b) Non-observation of Essential i cu w oE 
tialcondi- tances: Sometimes we overlook essential cirnmthe tr 


iy. tions tances in our inductive enquiries. In Observation) 
seek to eliminate what is unessential and attend @™e sı 
to essential conditions, which exercise some inf 
on the phenomenon under investigation. ‘This f 
is specially common in observing complex # 
political, economic and religious phenomena. Th 
increase in the number of convictions for any 
cular crime is taken to be a necessary proo 
increase of that particular form of crime, whe 
increased number of convictions is perhaps 


_ greater vigilance on the part of the police. 
= Tt may be noted that Non-observation is a ié 
oe fallacy, because, in it, we do mot observe SOM 


J 
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y ei, Mal-observation is a positive fallacy, because, 
| init, we observe a thing wrongly. 


at B. MAL-OBSERVATION, B. 
` Mal-observation is the fallacy arising out of Mal-obser- 
My the wrong interpretation of sense-perception. wrong ob 

“| It consists in observing a thing wrongly. Sometimes, Srvation. 
| Observations are mixed up with an element of uncons- 
1) cious inference. / So long as we depend on pure sense- 
f impressions, we Cannot commit any mistake, but some- 
j times we misinterpret our perceptions with the result 
that we commit the fallacy of pa Thus 
in the dark we mistake a rope for a snake. Similarly, 
{many people think that they have seen ghosts, when 
_athey have really seen some other object, e.g., a tomb- 
stone in the dim light of the moon. So again, when 
' looking out of the window of a moving railway train, 

u We sometimes imagine that the train is at rest, while 


1e opposite direction. So people imagine that they see 
gthe sun rise and set, whereas, what they really see is 
wg Set of appearances which can as much be reconciled 
Mth their view as with the opposite view. In all these 
ay We see the thing, but see it wrongly, whereas, in 
f-observation, the thing is overlooked altogether. 

The fallacies of Observation may be illustrated 


dPy the following Table: ee 
S Fallacies of Observation. 
_ E 
i i 
Non-observation Maoa wrong! 
(overlooking). ( ey). 
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‘4 
z ii Sec. 5. Observation and Experiment, 
a 


It is the aim of Induction to discover the caus me 
events and occurrences in Nature. These events hop. the 
are complex and interrelated with one another and dp obs 
stand in isolation. Nature does not reveal her secrets rg th 
Her process is hidden and full of mysteries. These mysg. z 
can be unravelled only by patient and laborious searġ Nat 
We find that in Nature, there are antecedents and conseq thei 
Mere antecedence however does not count for much ing that 
lishing a causal connection. We must determine which g instr 
antecedents is the true cause. For this a careful examin the. 
of the antecedents is necessary. Now this is the f a te 
Observation and Experiment. It is by the help of Obsenglthe 
and Experiment that Nature’s secrets are detected. Jon « 


powe 
Observation is regulated perception of e accu 


under conditions presented by Nature. [Fis 
d Observation is regulated perception and should, 6f 
fore, be distinguished from casual and careless 

ception of the man in the street. In our daily lila. 
perceive various things in a careless manner wi ficial 
any definite purpose, but that is not Obse are | 
Observation is perception with a definite PUFPOSE fObse 
undertake Observation in order to explain ffor t 
phenomena and ascertain their causes. Secondi To , 
Observation, we watch events as they occur in N ler 
We notice events or changes as they occur in theffand , 
nary course of Nature and do not produce the @reley 
ourselves. We wait for the events to happeilgives 
attend to them as they directly present themselfor c 
us. Thirdly, in Observation, the conditio er 

_ der which the events occur are presented by Nature. fto p 
~J Circumstances which precede, accompany or folli the en 
events in question depend on Nature and we} R 
able to control or vary them. — = 
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Thus the astronomer observes an eclipse 
or the moon in order to determine the causes of 
menon. He watches an eclipse as it occurs and cannot control 
the attendant circumstances. Similarly, the meteorologist 
H observes changes in the weather, notes the height of the 

barometer, the temperature of the atmosphere, the direction of 
“ithe wind, etc. Neither the astronomer nor the meteorologist 
Wis able to control the events which occur in the course of 
: Nature. They merely watch them with a view to determining 
“itheir nature and conditions. It may be pointed out here 
“that Observation may be carried on with or without Scientific 
instruments. The astronomer may observe an eclipse with 
ithe naked eye or with a telescope. Watching an eclipse with 
itfa telescope is still Observation, because the eclipse occurs in 
se@ithe course of Nature and under circumstances not dependent 
on ourselves. The instrument merely increases the limited 


Powers of our sense-organs and makes the results more 
accurate. 


of the sun Examples; 
the pheno- 


Experiment is the artificial reproduction of In Experi- 
fevents, under conditions pre-arranged and select- ma tia 
fed by ourselves, and observation of them when ainail 
„thus reproduced. In Experiment, events are arti- produced; 

ficially reproduced, the conditions under which they observed. 
Jare produced age pre-arranged by ourselves, and then 
Observation follows. In Experiment, we do not wait 
“\for things to happen in the ordinary course of Nature. 
: ¿0 use the language of Bacon, “In Experiment, we 
siterrogate Nature.” We put questions to Nature 
and cross-examine her, so that we may elicit answers, 
flevant to our purpose. ‘The answers, which Nature 
_e.Yes, supply us with facts of the right sort, required 
Eor our investigation. In this way, we are able to 
Scertain necessary facts, without waiting for Nature 
to produce them at her will. As we ourselves produce 
the events, we can control the attendant circumstances. 
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produces Water, by combining two gases, Hydrogen ando ; 
in certain definite proportions, and using an electric | 
The chemist does not wait for the combination to om! 
the ordinary course of Nature but himself Produces i event | 
will in his laboratory. Similarly, the Physicist pps} 

electricity in his laboratory, under known conditions, wal Th 
he can observe its propertics with care, while if he hy attempt 
depend on Nature, he would be confined to only such phafation ; 


a - 


r an Shane, 
v e 


` 


Dr. 


- E 


mena as thunder-storm, lightning and similar other nats “passiv 

occurrences, j perier 

T Twofold Thus the distinction between simple Obse þe that 
distinction 


G) InBe, 224 Experiment is twofold. In the first place fhanges 
periment, Experiment, the phenomenon is artificially reprodwNature 
the pheno- while in simple Observation, the phenomenon is Ẹxperin 
menon is : ; À 
producedby event in the ordinary course of Nature. As Baions un 
ourselves; says: “Observation is finding a fact and Exppue tha 
eae ment is making one.” If we watch electricity pbserva 
the form of lightning, it is simple Observation; {repare ; 
on the contrary, we produce electricity in the labsfent. E 
Rene’ Se tory, it is Experiment. Secondly, it follows. from@bservat 
a underour above that when we ourselves Produce a phenome not m 
control, we can control the circumstances of its happening, Mt is gu 
when it occurs in Nature, the surrounding cinflion is 
Š stances are beyond our control. evant | 
Misleading In distinguishing Observation and Experitt 
_ descrip- from each other it is nece 


ions: ; Ssary that we should g 
1. Experi. Ourselves against certain 


ment, ti- writers distinguish the 


oe 


bY Eat oH: 


ial, Obser- . 7 m by saying that Obser 
; vation, is natural, while Experiment is artificial, 


wholly natural. 
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x Experiment wholly artificial, because here also we have 

el tp make use of our natural powers in observing the 

if event produced. 

3 There are some logicians, again, `e.g., Stock, who 2 Obser- 

i attempt to draw a further distinction between Obser- passive; 

sation and Experiment by saying that Observation is ezperiraent 

wipassive experience” while Experiment is “active , 

perience.” The basis of this distinction appears to 

be that while in Observation, we watch events and 

hanges as they occur in the ordinary course of 

Nature without any attempt to control them, in 
periment, we ourselves prepare the special condi- 

ons under which events and changes occur. It is 

#fue that we are more active in Experiment than in 

servation. It requires considerable activity to 

pare the special conditions necessary for an experi- 

igent. But it is wholly wrong to suppose that even in 

n@bservation, we are absolutely passive. Observation 

@ not mere passive reception of facts as they occur, 

4 it is guided by a definite plan or purpose. Obser- 

ition is selective. We observe those facts which are 

{evant to our enquiry and reject other facts which. 

Unconnected with the phenomenon under investi- 

mn. This selection and rejection require mental 

Wty. Hence even in Observation, there is an 

ent of activity, though in Experiment, the degree 
tivity is greater, ` 


Tom the above it follows that there is no real No Al 


or Phenomena, ascertain their causes, : and 
i. the conditions of their happening. In fact, 
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Observation two species, viz., Simple Observation and En a 
and Expe mental Observation. In both cases, we rely Ae 
only in natural powers and study natural phenomena; in ollo 
degree. cases we take advantage of artificial condition, E 
both cases, again, there is exercise of physig f 
mental activity: the only difference is that 
greater dependence on Nature in simple Obsengf® 
than in Experiment; and there is greater ; 
in Experiment than in simple Observation, } 
Observation and Experiment do not differ inf” 
but only in degree. 


Sec. 6. Natural Experiments. Bit | 
Natural A Natural experiment is the name which denote fon. 
Experiment. events, in which the processes of Nature themselves ince q 

Special conditions, under which the phenomenon in & sires 

may be observed, In these cases, the phenomena to , Hoe 

served are altogether beyond our control, and heek 
cannot be an experiment in the ordinary sense of tee” el 
But we take advantage of specially favourable circ eaaydro 
for our observations; when for example, astronomeng 2. 
special times and places for their observations, An olat 
of the moon affords us a case in point. Here the shad a £ 
upon the moon shows us the shape of the earth. 1 Te 


Sec. 7. Relative Advantages of T 
vation and Experiment. 


Advantages A. ADVANTAGES OF EXPERIMEN 
ren: OVER OBSERVATION. 


e 


In all cases in which Experiment is possi! 
clearly advantageous to resort to it in prefe 
_ simple Observation, because Experiment sect 
Plete control of conditions. The ad 
ized by eGangotri. Kamalakar Mishra Collection, Varan 


. 


a 


ADVANTAGES OF EXPERIMENT 123 


Texperiment over Observation may be summarised as 
vd 


a int 7 a Firstly, Experiment enables us to multiply our oT, 
tions.) sances indefinitely. Experiment.. 
_ If one experiment does not enable us to observe multia 

fe phenomenon under investigation satisfactorily, we nica 
‘fay try again and again and have as many instances Repetition. 

swe choose; but in simple Observation, we are at 
e mercy of Nature and must wait for a favourable 
portunity. In Observation we wait for opportu- 
ities, in Experiment we create them. Suppose we 
ant to observe a comet. As in this case, Experi- 
nent is impossible, we are limited to simple Observa- 
jon. An opportunity to observe a comet may occur 
Mace or twice in a life-time. But the chemist who 
sires to examine the composition of Water, may 
pe as many experiments as he chooses and satisfy 


dimself that Water js composed of two gases, 
sHydrogen and Oxygen. 


| 2 Secondly, Experiment often enables us t09, ee 


H0late th : ment helps 
i Ne tne phenomenon we are studying. nile 
To isolate a phenomenon means to remove the ing the phe- 


f : ai said : nomenon we: 
ng omenon under investigation from the influence Of 27. studying. 
L 


“gents except that the influence of which we desire Isolation, 
$ (ve: In Experiment, it is possible to isolate the 
nomenon which we are studying, but in simple 
vation, Nature presents a phenomenon in com- 


Suppose we want to ascertain why a 
bums in open air and-is extinguished when 


inside a closed jar. On analysis, we find that 
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Nitrogen. Simple Observation does noti Ey 
to determine whether it is Oxygen or Nity op 
"makes the burning of a candle possible. Byit 
ment, we put a burning candle first into 
Nitrogen and find that the candle is exti al 
we next put a burning candle into a jar of 0 
and it burns all the more brightly. ‘Thus the, 
/ menon we are studying is isolated, and the effe 
particular agent on it is ascertained with accur 


3, Experi- 3. Thirdly, Experiment enables us to vi 
menthelps surrounding circumstances indefinitely. 1 
‘us in ; ie 

varying the In Experiment as well as in simple Obstnj p, 
-circums- 


tancesia- We have to vary the circumstances, i.e, wee q 
«definitely. different sets of circumstances under which theg 
Variation. menon under investigation occurs. In simple 0g Ju 
tion, we have to depend on the bounty of Nat 
the supply of a suitable variety of instances 
Experiment, we can vary the circumstances in 
and thereby examine the different behaviour’ 
phenomenon under different conditions. iz 
Experiment we ascertain that a substance called 
Acid dissolves various kinds of metals such 
Copper, Silver but cannot dissolve Gold. 
-4, Experi- 4. Lastly, Experiment enables us to 
enablesus ‘ings with coolness and circumspection. 
things with In simple Observation, we are often 
-coolnessand Surprise as it were. Suppose we want to ob 
; nature of an earthquake; the phenomenon ! 
cally disappeared before we are fully alive 
Experiment, on the other hand, we are no 
because the phenomenon to be examined i 
mntrol. Hence as Carveth Read puts i 


od by Scare kaseian esea ana 
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_ jibe precise as to what happens, the time of 
“Hietanrrence, the order of successive events thei 
\ 7 aa ; X a ae 
tř a Fo , intensity and extent”, 
By ing [f may be noted that on account of the immense 
“| ages possessed by Experiment, those Sciences in which 
in ; ‘Aiments are possible have made much greater progress 
t , 14 those other sciences where experiments are not Possible. 
"Pehanics, Physics and Chemistry all admit of experiments 
the Í are most advanced sciences. In Anatomy and Physiology, 
; efferiperiments are possible on a limited scale and they have 
curavit made as much progress as the physical sciences, In 
tronomy and Meteorology, experiments are impossible and 
ME knowledge attained in them is correspondingly meagre, 


lo 


bsnl B. ADVANTAGES OF OBSERVATI 
ve ec OVER EXPERIMENT. amje 
1 the pf Observation. 
le Oi Just as Experiment has certain advantages over j 
Nate fvation, so Observation in its turn possesses 
nces lain advantages over Experiment. These advan- 
antsy generally arise out of the fact that Experiment 
our not Possible in all cases. The advantages of 
a tation over Experiment are:— 
F i. K F trstly, Observation can be applied universally, 
E wider scope than Experiment. 1 Obana 
3 4 here are many kinds of phenomena which cannot wider scope 
ally reproduced, being beyond our control, beetles 
‘e cannot by experiment artificially reproduce an 
'or an earthquake. The heavenly bodies, the 
nd tides, the strata of the earth are beyond our 
g Xperiment with, Again, there are certain 
Which are too dangerous to experiment with. 
+ Werful statesman may perhaps plunge his 
~ into a war to examine its effect on social con- 
an experiment of this kind is not to be 
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2. In Obser- 

vation, we from the effect to the cause, as well as from thy a 
pant proceed to the effect but Experiment only enables us to 

the causeto from the cause to the effect and not backwarli) 
ie effect, the effect to the cause. frion a 
ihe parce to In Induction, sometimes a cause is givend TA 
butinEx- want to find out its effect. Sometimes, again, afd 
Pe ently is given and we want to find out its cause. In 
proceed ment, we can take a cause and try what it will 
Bee but we cannot take an effect and try by what 
effect. was produced. Suppose by Experiment, we 


CO es eee eee di] 


126 TEXTBOOK OF INDUCTIVE LOGIC 


thought-of. Similarly, a physician cannot try the = 
of a deadly poison on the human system, inq 
ascertain whether it produces death. In such, 
we have to fall back on simple Observation ; anf 
until the phenomenon, which we want to Stal 
its appearance in the ordinary course of ¢ 
When, for instance, a man attempts to commits 
by swallowing some poison, we may undertake Qj . 
vation. We may similarly observe the effects i” 
when it actually takes place. ‘Thus the 
Observation is considerably wider than 
Experiment. 


eX san i 
ay 


2. Secondly, Observation enables us tor de = 


ascertain the effect of a poison on animal life. 
inject this poison into a rabbit, for instance 
that the animal dies. From the cause, we 
the effect. But suppose we find a dead 
want to find out the cause of its death. W 
by experiment, get at the cause. In such 4 
must first conjecture a cause and then make al 

ment to find out the effect of that supp : 
es here ag we are proceeding from: i 
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dan proceed both backward from the effect to the 
Ge and forward from the cause to the effect, 
anys by Observation, we can not only find out the 
fects of malarial fever on the human system by 
samining its consequents, but we can also find out its 


fieyse among its antecedents. 


i J 3, Thirdly, Observation precedes Experiment. 3. Obser- 
4 Experiments are possible only when some know- vat onia 


Jedge has already been acquired by simple Observation. Experi- 


Experiments, to be successful, require careful prepara- Ment- 
ig 


fons beforehand, but unless by previous observations 


EXERCISE III. 


1.1. What do you understand by Elimination? ‘Obser- 
ition and Experiment are aids to elimination.’ Explain. 

4, 2 Define Observation and Experiment, giving examples 
each; Explain why these processes require treatment in 
luctive Logic. What sciences depend mainly on Observa- 
$ ey What sciences depend mainly on Experiment 


. Induction derives its premises from Observation and 
ament: describe and exemplify these two processes, 
ming clearly the differences between them. In what oe 
Superiority of Experiment, as a source of premises, on 
i . Distinguish between Observation and Experiment, 

their importance in inductive enquiry. Do iag 


the relation or distinction between (a) 
b) the use of Instruments in Observation. 


extent do (a) unintentional inene and 


; lve interest enter into the process 0 scientific 
ony t precautions must be-taken in Observation 


See use of Observation and Experiment 


aI ` 
8. “Scientific Observation is always selective | s 
posive”. Discuss. Explain why in scientific investisi 
Experiment is usually more advantageous than Obseryi) 
9, “I see my brother.’ How far is this affirmation i 4 
on Observation and how far on inference? aS 
10. Distinguish between Non-Observation and Male 
vation, giving concrete examples of their various forms ¢ 
your opinion as to which is more common in actual life 
* 11. Can Non-observation ever be a proof of th 
existence of a thing or event? Examine the validity gg 
claim advanced in the following case. “A man aisg k: 
theft on the evidence of two witnesses offered to prosia 
his defence ten witnesses who had not seen him commi 
heft.” A a 
; 12. Point out the main sources of error in Obeng? 
and indicate how observers can best guard themselves 
these. = 
13. Give an example of the fallacy of mistaki 
inference for an observed fact. E 
14. Write explanatory note on the fallacy ofdo 
observation. What are the fallacies of observation an 


“The distinction between experiment and ob 
never absolute.” Discuss. 
17. Explain the nature of Observation and 
and determine their place in scientific knowledge. _ 
18. How does Experiment differ from Observati 
what respects is Experiment superior to Observation 
Observation any advantages over Experiment? If so, ™ 
19. How far is it true that ‘Observation and Es 
do not differ in kind but only in degree’. 
_ 20. “A perfect experiment establishes a law. 
this with examples and show wherein the sup 
Experiment over Observation lies, 
_ 21. What is a Fact? In what sense*are facts 
tion of science? Explain in this connexion the 
Experiment over Observation. Give concrete ex: 
2. “Neither observation nor experimen 


without a hypothesis.” Do you agree? Exp 
; Connection the respective provinces of Obsé 
i Experiment. ; 


T- 
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CHAPTER IV. 


HyrorHesis—Its Usxs AND CONDITIONS. 


1. Introductory. NE 
2, Importance of Hypothesis in Induction, . 

3. Meaning of ‘Hypothesis’. - ‘ 

Note. Hypothesis, Theory, Law and Fact. 

4. Origin of Hypothesis. 

5. Forms of Hypothesis. 

6, Conditions of a Icgitimate or valid Hypothesis. 

7 


. Proof of Hypothesis. 
Note: Explanatory and Descriptive Hypotheses: 
Working Hypothesis; Representative Fictions. 2 
«i. 8. Hypothesis and Abstraction. : > 
Sæ. 9. Uses of Hypothesis. 


e: . 1. Introductory. 


i| Scientific Induction aims at the establishment of a causal I re 7 
x nduction 
wnnection amongst phenomena. In order to be able to do aims at 
) it relies on its formal grounds, viz., the law of the Uni- causal con- 
“ipmity of Nature and the Law of Causation. Scientific nection. 
3 nd ction starts with the presuppositions that Nature is 
nilorm in its behaviour and that every event in the universe 
J a Cause. As Scientific Induction aims at material truth, 
further has its material grounds, viz, Observation and 
seiment. Observation and Experiment furnish the 
en or premises of Induction, and these materials consist causal oe 
1 e of experience. From these a E ET 
g at a general proposition, by 
l Connection, But before we can discover and prove supposed 


$ ; 2, Importance of Hypothesis in 
| Induction. 
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among logicians. Bacon, who is regarded ul N 
Founder of Inductive Logic, condemns the pron ; 
of “anticipating Nature,” i.e., framing hypothes 
to what the laws of Nature probably are, 
thinks that Observation and Elimination are suf 
for the purpose of detecting the laws of Nature 
such a view is obviously wrong, because, even 
vation and Elimination, if they are to produce; 
good results, necessarily involve the use of hypo 
Observation is not random perception, but pe 
with a definite purpose. ‘The purpose is the ex 
tion of some fact, and when the real explana 
yet unknown, a supposition or hypothesis, as to hypo 
the real explanation is, must take its place. Simi Sor di 
Elimination requires that accidental factors show} 
excluded in order that relevant facts should} 
ascertained. But how should such an exclusig 
. made, unless there is a guiding principle in thei 
of a hypothesis when the real cause is yett Ti 
known. Hence, Bacon is not at all justified inf 
paraging hypotheses. Newton appears to folli 3 
the footsteps of Bacon in this respect, when ht 
“Hypotheses non fingo” or I do not i 
hypotheses. Newton, however, does not 
hypothesis in the modern sense of the tem 
‘hypothesis’ Newton understands rash and pre 
conjectures made on insufficient ground, and 
he rightly disregards. According to Mill, the 
of Hypothesis in Induction is somewhat suds 
because, Induction, he thinks, is more com 
with Proof than with Discovery. Whi 
holds the opposite view that Induction is 
saat Discovery and not with Proof, lays 
f tes. It should be pene 
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‘| whether Induction is concerned with Proof or 
pror with Discovery, the importance of Hypothesis in 
hess Jnductive Logic cannot be denied. It is true that the 


Me actual framing of a hypothesis is the work of an 
Md <nventive genius, and Logic cannot possibly undertake 


{| But Logic will certainly investigate into the question 
as to what the circumstances are which are likely 
Polit to suggest hypotheses, and before hypotheses are 
framed, what conditions should be fulfilled in order 
“Pj that the hypotheses in question can be accepted as 
mM basis for scientific investigation, and lastly, after 
te hypotheses are framed, what constitutes their proof 


What then is the function of Hypothesis in Hypothesis 
F Induction ? The word ‘Induction’ is ambiguous and fee k 
Sometimes means the process of establishing general 


If we regard Induction as a process of dis- Hypothesis 
forering and proving general propositions, we may isthe start- 
plate that Hypothesis is the starting-point of Induction. ing. pag 
Before a general law is discovered and proved, we 

lust start with a provisional supposition as to what 

“Might be, and this provisional supposition is the 

pothesis, Even at the stage of Observation, 

thesis is necessary to guide and control our 

ptions, 


If, on the other hand, we understand by ‘Induc- Hyporhena 
m, the general proposition itself which is establishe¢ stage. ` 

* result of our investigations, we may state that 

sis is the first stage of Induction. At the 
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hypothesis ; when the hypothesis is verifi 


é ed, it is 
to the status of Induction. i 


Sec. 3, Meaning of “Hypothesis.” 


Mill defines Hypothesis as follows:— 


Ca 


“An hypothesis is any supposition which Y fram 
make (either without actual evidence, or on, ole 
dence avowedly insufficient) in order to ender Simil 
to deduce from it conclusions in accordance i supp 
facts. which are known to be real; under the i! Wher 
that if the conclusions to which the hypothe begin 
leads are known truths, the hypothesis itself ¢ hypot 
must be, or at least is likely to be, true.” 


4 

Hypothesis thus involves the following steps:— use 0 
(i) Observation presents some fact to be ela the te 
There is an eclipse of the sun or the moon. What st Hypo 
explanation? Why does an apple fall to the ground? H [ypo 
should be some explanation for this event. Thoth ] 


(ii) Hypothesis or a supposition is made to explat this t} 
facts which call for an explanation. At this stale 
materials supplied by Observation are insufficient but in 4 pr 
that we can account for the facts presented, we myst ASe a 
some supposition. g 


(iii) The provisional supposition is made under 
that if we deduce conclusions from the supposition, 4 
that the conclusions tally with facts, the hypothesis 

or is at least likely to be true; if not, the suppostijj .. 
iscarded in favour of another} 


sional supposition. Thus Hypothesis involves Deduclitiy 
Verification, j 


In our everyday life, we are constantly ™ 
Suppositions to explain facts which come 
returning home in the e 
find that a glass Pane of the window had bet 
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a. may suppose, for instance, that a stone or a 
“similar object had been thrown against it, Acting on 
} this supposition, we would look for the stone in the 
foom. If it be found there, the supposition is con- 
‘firmed; if no traces of a stone or any similar object 
i can be discovered, we abandon. the supposition and 
tich ¥ frame another supposition— perhaps it was due to the 
one violent closing of the window by the wind; and so on. 
dea Similarly, if a man be attacked with cholera, we may 
ce wf suppose that he has probably taken impure water. 
he i Whenever we see something striking or unusual, we 
potty begin to guess out its explanation. ‘Thus we frame $ 
f tii hypotheses to explain phenomena. 


The illustrations given above show the popular Hypothesis oe 
use of Hypothesis. In the strictly scientific use of inScience. | 
ithe term, any and every guess or conjecture is not a ; 
ypothesis. A supposition in order to be called a 
Hypothesis must conform to certain conditions. But 

{both popular and scientific uses of the term agree in 

this that Hypothesis is a provisional supposition made 

in order to explain some fact or phenomenon. To 

fake an example of a scientific hypothesis. Newton 

aW an apple fall to the ground and supposed that it 

due to the attraction of the earth. This supposi- 

Was subsequently proved to be true, and the Law 

3 Gravitation was established. 


Sence we conclude: “An hypothesis is EAM i Hypothes 
"explanation: a provisional supposition made in o “Position for 
*plain scientifically some fact or phenomenon: S OEA] 


ey, Vol. II, p. 121.) 
Hypothesis, Theory, Law and Fact. a ace are ambi 

Words ‘hypothesis, ‘theory, ‘law’ and ‘fact, sory Buous. 
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3) 


of senses, particularly, because, they have passed into m 
phraseology, and their strict scientific meaning 
obscured. Even scientists are not consistent in the w ‘bee 


F the words. 
wit Three The proper use of the words ‘hypothesis, ‘th 
$ different ‘law,’ appears to be to regard them as the three oe 


stagesinthe i, our progress from an unverified provisional suppe 
process. to a well established law of Nature. At the first g 
have a provisional assumption or supposition which is e 
a ‘HYPOTHESIS’. As it becomes more and more verifie g” hypoth 
; Hypothesis ala becomes more dignified and ae be calaf © 
- isaprovi- ‘THEORY’. The Theory, in turn, may work so well, a E 
i sional sup- -so satisfactorily proved, that it is generally accepted. sa 
position: becomes the instrument of further prediction and intep liit x 
tion. At this stage, the theory becomes a ‘LAW’. It maj t gt 
distinctly understood, however, that these stages are “aan 
absolutely marked off from one another. It is imposst} A 
point to a definite stage, when a Hypothesis is elevated ú (i736 
tank of a Theory, and again, when a Theory is elevated to d the 
rank of a Law. Hence different writers have used difi “tion of 
ren eall- expressions in respect of the same doctrine: thus, some $p ar 
Setablished, ~of the theory of Evolution, others of the evolutionary hich | 
 itbecomes Żhesis; similarly, some speak of the theory of gravi (i 
~ alay. others, of the law of gravitation. 


_ Ambigu The word, ‘FACT’, is ‘generally employed to signify 
in thew uty, crete events of experience”, whether of the external world En 
Fact= mind. Facts of the external world are known by the ®t En 
k ie ce, Of our sense-organs, such as sights which we see, sounds Hin Per 
aa we hear, and so on. Mental facts are known directly Uamive ; 
“4.5, mind, such as our joys and sorrows. Fe obse 


Fact=well- The word, ‘Fact’ however, is sometimes used to int 
established ‘law’, which is so well-established that it is taken fo 
law. in the world of common sense and the world of science: 

accept this use of the word ‘fact’, we may say-tha 
thinking begins with facts (in the sense of concrete 
and returns to facts (in the sense of well-establ 


Provisional supposition or hypothesis; a hypothesi 
>A and develops into a theory; a theory proves to 
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of satisfactory explanation of various Phenomena and 
a law; and lastly, a law becomes so well-known that 


q ri becomes a fact. 


) nt 


sec, 4. Origin of Hypothesis. 


Logic does not presume to lay down rules as to how 
“Yscientific hypotheses should be framed. The origin of pik 
“| Hypotheses is not amenable to logical rules. It is true that ed by a 
7 hypotheses are framed for the explanation of phenomena which flash of 
occur in our expericnce. But the actual framing of the £e™ius, but 
}supposition is the work of an inventive genius, It is here that 
the sagacity, genius and originality of the scientist get their a 
free scope. It. has been by a flash of genius or inspiration a= J 
5 that great scientific theories have been discovered. Many a 
are 4 Person had seen the falling of an apple, many a person had 
noticed the dancing lid of a steam-kettle, but it was reserved 
for such genuises as Newton ( 1642-1727) and James Watt 
1(1736-1819) to discover and establish the Law of Gravitation 
i d the principle of the steam-engine. But though the inven- 
-fion of scientific hypotheses cannot be due to an observance 
o! a set of rules, we may consider the principal ways in they may 
Phich hypotheses are suggested. They are three in number: gested in 
"e, (i) By Enumerative Induction; (ii) By Conversion of three 

al Propositions; and (iii) By Analogy. ways: 


uil. Enumerative Induction. 

| Enumerative Induction may be Perfect or Imperfect. 1. Enu- 
| Perfect Induction, we examine all the particulars and meee 
“at a universal conclusion. In Imperfect Induction, dees 
è observe that so far as our experience goes, two things attributes 
YS go together. Thus in both forms, we find that two are found 

ṣes are associated together but we do not know hetke Lived 
JS any causal connection. In the Method of Agreement with each 
Beate Several instances which agree in ESNA other i 
cumstance. The Method of Agreemen race 
Connection but it suggests a causal connection. eres a 
.) Thus, when we find that two phenomena are 


We A cau 
tly associated together, we suppose that there is some Connection. 
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2. Conver- 2, Conversion of General Propositions, 


General As a result of growing experience, we obtain ox 
Proposi- general propositions, ¢.g., All crows are black, All 
tions, mortal. We feel inclined to examine whether these pp 
have a sions can be simply converled, or to express the same 
© general in different language, whether the universal connec; 
proposi- reciprocal. All crows are black, but, are all ‘black 
tion it crows? All men are mortal, but are all mortals, men 


| that the these cases, we find that no reciprocal relation exists, 
<; relation leads us to enquire what it is in men that makes themy 
between This suggests hypotheses and we find that men die, by 

pee eblect they possess life. And when that is found, we see 


"reciprocal. this simply, and say, “All beings which are subject to iS 
are living beings.” ~’ 


3. Analogy. 3. Analogy. 
_ When two Analogy is a kind of inductive argument baxifie ag 

a semble imperfect resemblance between two things. Analogy dosi Ippos 
eachother conclusively prove a causal connection but it is a most fi Attract 

in some source of hypotheses. Things, that are alike, suggest thes my. t 
nature and consequently the same attributes. When wii. 
two things resemble each other in certain important atin ye 
we frame the hypothesis that they will possibly resemble) Hy 
other in other respects. Thus when we find that the. Th 
and the planet Mars resemble each other in possessing S$ 
kind of atmosphere, land, water, etc., we suppose th 2 
Planet Mars will further resemble the Earth in being int% 
by living creatures. Thus Analogy suggests hypotheses. 
Chapter VI, p. 217). : 


Sec. 5. ` Forms of Hypothesis. 


i Hypothesis assumes three different forms, 
ing to the subject-matter about which suppositi 
made, viz., Hypothesis concerning the Law 
Operation of a known agent; Hypothesis ¢ 

an Agent, when the law of its operation is kn 
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| istiy, Hypothesis concerning a Collocation, Let us 
| tel consider these forms separately :— 
1) Hypothesis concerning Law: (1) Hype 


thesis con- 

or plan, cerning 
waccording to which it acts, is not known. We frame Law; 
‘Wa hypothesis as to the way in which in the given case, 
‘the agent acts. To take an example from everyday 
“Wife: we may know that some thief has committed 
urglary in the house but we may not know how he 
iegmanaged to do it. ‘To take an illustration from = 
mscience. The Law of Gravitation was established by E 
t é hypothesis of this kind. The agents, vis., the Earth, 

falling bodies on the Earth, the Sun, the Moon, and 
ther planets were all known but the way in which 
e agents acted was not known. Hence it was 
dsfupposed that their motions might be due to their 
tisittracting one another in a particular way. In this 
ay, the Law of Gravitation came to be finally 


#) Hypothesis concerning Agent: 


; (2) Hypo- 
A The Law may be known, i.e., other objects may be thesis con- 


wn to operate in a particular way, but it may be Agents 
vas particular agent which is to operate according and 
s this known law, may be unknown. In such a case, 

ff frame a hypothesis concerning the agent. For 
Fl, we may frame a hypothesis concerning the 

“f° of malarial fever. ‘The planet Neptune was dis- 

d by a hypothesis of this kind. The Law of 
tation was known and it was calculated that the 
-Tanus should move in a particular orbit, 


f the attractions of the then known planets. 
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Uranus was deviating from its calculated path, » 
led to the supposition that there was some unk. 
agent, the influence of which caused these devia 
This unknown agent was subsequently discover 


be the planet Neptune. Boe 


(3) Hypothesis concerning Collocation: 
Collocation means an arrangement of cit) 
tances which makes it possible for the effect to caer, ¢ 
Thus when a match stick is applied to a hef 
combustibles, and there is an explosion, the haf 
combustibles is the collocation. Not only the a 
the match stick, but.also the collocation is respi 
for the effect. If in a given case, the agents 
known but the collocation is not known, it mj 
necessary to form some hypothesis concerning 
latter. Thus formerly, according to the Pto 
system ( Pro.emy—Egyptian astronomer: about pom 
A.D.), the Earth was regarded as the centre ¢ ich | 
universe, and it was supposed that the Sun, the? 
and other planets all revolved round the Earth: 
Copernicus (Polish astronomer, 1473—1543 ) Thi 
framed:a different hypothesis as to the collocati 
the heavenly bodies and discovered that the on} del 
the solar system was maintained, because, $p Th 
was the centre of that system, and all otheri@t sh 
moved round the Sun. fe she 


is It may be noted that, scientifically spei 
agent and the collocation taken together con oi 
cause. Hence some logicians mention only a 
of Hypothesis, Hypothesis of Law and Hyp 
Cause. a 

It should not be supposed that in ever 

a. forms of hypotheses are formed separate? 
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ey they may all be blended together in a given 
i Thus in explaining the phenomenon of the 
iaigh ansmission of light, scientists had to frame hypo- 
el jeses both as to the agent, viz., Ether, and the law of 


fis operation, viz., transmission of waves of a particular 


6. Conditions of a legitimate or valid 
Hypothesis. 


Hypothesis is a provisional or tentative SuP- 4 scientific ; 
Jos But any and every supposition is not a hypothesis 
ientiñc Hypothesis. A supposition must conform to ne oe 
t maftiain conditions, in order that it may be accepted following _ 
-.8 a hypothesis in science. When a supposition ee) 
mforms to these conditions, it is called a thus be 
‘osfsitimate or valid hypothesis. The conditions to /eeHinme 
d ich a supposition should conform before it attains 

¢ rank of a legitimate hypothesis are- as 


i) The Hypothesis must not be self-contradictory (i) Hypothe- i 
| or absurd but should be conceivable and a Ae ip 
off definite, contradic- ta 


A, 3 tory, but 
ART The Hypothesis should not be self-contradictory should be 


het "Ht should be conceivable, ie., consistent with itself. definite. 
€ should not assume, for instance, that a particular 
aki * would behave differently under similar circums- 


two | The Hypothesis should be definite and not vague. 
Ype in phenome- 

but if it be va the phenomenon remains 
. * gue, e p ape 

uned, For instance, it is no good saying that an 


ake is isturbance in the interior. k 
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of the earth. A legitimate hypothesis must qs 


missing from his home, we should. not suppose tf 
was carried away by the angels. Similarly, weal ttil 
not suppose that the Earth is being supported g fih | 
crest of a serpent, or that an eclipse of the Sugh, 


much value because, many things which appear ahi 
to some persons may not so appear to others.) Injas re 
many things, which were pronounced absurd atfways 
period of time, were subsequently found to be etheris! 
in fact. When Columbus (1451-1506) framegyour 


wise people shook their heads and said t )T 
supposition was absurd; but the new continem 
America, was discovered. Similarly, at one Ë 
j appeared absurd, that the Earth should be mif 
round the Sun, or that the shape of the Earth 
be round, and so on. 


en fr 
| (ii) Hypo. (ii) The Hypothesis must be free from 6f Pro 
-~ thesis Serve 


shouldnot with established truths. 


aean The Hypothesis which is framed must not 
ERR dict other established truths or laws. ‘This @ iy 


“requires that we should take into account the 
ments of the past. Certain things have 98 


i 


lished rather definitely, and any novel ies. 
ne which contradicts one of such well-establ E7 


=~ “should be treated with suspicion. Knowl 
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organised system and its various parts are inter-related 
with one another. Hence if we make a supposition 
Tyhich goes counter to established laws, the chances 
Mare that such suppositions are incorrect, 

| This rule however must not be understood to mean 
ijt the cause supposed must always act in accordance 
bith laws which which we are familiar. All that is 
5 ry is that the supposition should not violate a 
levomhw of which we have positive evidence. Sometimes, 

Wwe are compelled to suppose a cause which acts in a e 

anner, to which we have known no parallel. To 
hink otherwise would be to assume that knowledge 
as reached a stage of finality, whereas, science is 
rd aways increasing the bounds of knowledge and the 
beetherished theories of one generation are abandoned in 
framéavour of new ones in the next generation. Hence 
nt infis rule should not be interpreted literally but should 
at titf regarded merely as a rule of caution. 


4 i) The Hypothesis must be based on facts and (iii Hypo- 


must have for its object a real cause or vera thesis murs 


; a vera 
4 Causa, causa, 


A To begin with, there is a preliminary observation 
| facts. We must observe facts without bias and 
p frame a hypothesis to explain them. Next, when 
ok Proceed to test the hypothesis, we should again 
f. ve facts impartially and without any bias. Thus 
4 YPothesis depends on facts in its origin and also 
ls verification, 3 

t the hypothesis refers to an agent or cause, it : 

be a vera causa, As Newton says: “Only 


a The term “vera causa” literally ey 

Ause, used mer 

; “Seolah, Roa ghAn ever a Pe miea m Zz 
l H 
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iv) Hypo- 
thesis must 
‘be veri- 
fiable, 


E ho, DO; i igation. 
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to signify a cause which is actually known to e] 1 
something which is directly perceptible by the i ae 
If we use the expression in this restricted ened unlike 
cannot, for instance, regard an atom or Ether hesamp 
hypothesis, because, neither of them is percep to prov 
the senses. `. Hence the expression should be» sume 
stood to mean “a cause which may reasongstirectly 
believed to be existing and whose existence, thfesemb] 
does not involve self-contradiction.” Besides, jsphstic, i 
such causes as an atom or Ether are not djgnd is 
perceptible, they may be said to be indirectly pfimilari 
tible, inasmuch as their effects are perceptible duce | 
senses. Bain calls themi “Representative Figipould i 


ae : os) ee Cert; 

The real signifiance of this condition is My they 

excludes purely fanciful guesswork -about afpothesi 

Superstitious people, for example, violate this mf further 

attempting to explain facts by witchcraft o futile 

other agencies which are outside the scope of 
experience. 


(iv) Lastly, the Hypothesis must be verifiable 


To say that the hypothesis must be wfitimate 
means that it must admit of proof or dispri 
hypothesis, to be legitimate, must be capable d$c. 7. 
being proved or disproved. It must be such, ] 
can deduce consequences from it in order t0 “Eppositi 
them with actual facts. A hypothesis fro™Bentj 


incapable of proof or disproof. Thus the mintin 


tial condition of a legitimate hypothesis is ™ 
thing should be deducible from it, so that iti 
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| hus, if we make an assumption: that certain 
i panne are due to some agency, which is wholly 
À zie anything of which we have any experience, for 
ample, a spirit or ghost, it would be impossible either 
ilio prove or disprove the assumption. But suppose we 
Assume such an agency as Ether. Though it is not 
jrectly perceived by the senses, it is conceived as 
ling other material objects, inasmuch as it is 

i 5 she : 
istic, capable of receiving and sending out vibrations 
, cap g ' 


X 


4nd is spread out in space. By virtue of these 


pfeduce consequences which such a substance as Ether 
gould imply, and compare them with actual facts. 


Certain writers have sought to lay down other conditions, The impor- 
they are not, strictly speaking, conditions which a tant condi- 
it Ghpothesis must fulfil, in order that it may form the basis tionsare 
Í further investigations, but they are conditions which must it ai 
fulfilled if the hypothesis is to be proved. They are not definite- 
much conditions of a legitimate hypothesis as proofs of a pess. 
pitimate hypothesis, after it is framed and investigation has 
wun. As Carveth Read says: “Except the condition of ‘ar 
“hability, and definiteness for the sake of verifiability, Read. Tia 
peput which a proposition does not deserve the name of 
f ypothesis, it seems inadvisable to lay down rules for a 
epumate hypothesis.” ‘ 


j 4 7. Proof of Hypothesis. 


sty. Hypothesis is a provisional or tentative 
position but any and every supposition is not a 
fic hypothesis, A supposition must conform. to 
conditions in order that it may become ‘legiti- 
A legitimate hypothesis affords a basis for 
c investigation. Now the question 1S:- How 
a legitimate hypothesis? When a legitimate 
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p í or Law. A legitimate hypothesis should þe tel 
VE the following ways so that it may be aseni 

pO l whether the supposition affords a real explant 

b the facts, for the explanation of which it is from 
Me. Veri- 1. The first requisite of the Proof 

"fication. hypothesis is Verification. 

; Verification means an appeal to 
ji Verification of a hypothesis may be direct or; 
Direct Verification consists in direct Obsery; 
Experiment, while Indirect Verification consis 
Deduction, and in Accumulation of consistent 


Direct Veri- Verification is direct, when 
fication. 


a direct apai e. 
the facts of experience confirms the hypoth 


question. It may be done by simple Observatii 

by Experiment. If Observation shows thit 

(i) byOb- Supposed cause is found to exist where it is as y 
‘Servationor to be, the hypothesis is verified by Obserafe . 
Thus, the deviations from the calculated path df... 

Planet Uranus were Supposed to be due to the exi 
Brews . Of a new planet, and when Observation with th 
sa) Exptl. of a telescope showed that the planet Nep 
there in the expected region, the hypothe 

Verified. Similarly, Experiment can verify 

thesis. It was found that Oxygen obtained frú 
atmosphere was slightly heavier than Oxygen 

from other sources, and scientists framed th 

thesis that in the atmosphere, Oxygen was mi 

with a certain other gas. By Experiment, í 

found that if Oxygen were eliminated, there rë 


a residue, viz, the gas, Argon. In this @*fpr, 
hypothesis is verified by Experiment. E 


Verification may sometimes be indir 
direct Observation or Experiment cannot 
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ded duce consequences from the hypothesis and com- (1) By De- 
ae ihe consequences with the actual facts. There duction or 


r are certain causes, for instance, which, by their very © l; í 
i| ature, cannot be perceived by the Senses; such as I 

of df Ether, atom, etc. In such cases, we deduce conse- fs 
quences from them, and compare them with facts, f 


-Jlf the deduced consequences be found to agree with H 
ahfacts actually observed, the hypothesis is verified f | 
vaejif they do not agree, the hypothesis is disproved. l 
msiggHere Verification is indirect, because we cannot ; 
fdirectly observe the Supposed cause but we observe e 

ithe consequences deduced from it. Sometimes, indirect lation of 
verification may assume another form. We cannotconsistent 
m- pect to have the same sort of rigorous verification in 

tha CO department of scientific investigation. In such 

fases we have to remain content with accumulating facts 

“pad evidence. If we find that there is a large number of 

fects consistent with the hypothesis, and contradictory 


pacts are absent, we may be satisfied to some extent 
mat the hypothesis is verified. 


4 % The hypothesis must be adequate to? The Hy- i 

jfrlain the facts and that it must be the only pothe i 
pothesis to do so. adequate [ 
Verification is merely the first stage in the to Kadima 

“8s of proving a hypothesis, and it is not to be 

posed that Verification of a hypothesis amounts 

4 Conclusive proof of it. “To identify the Veri- 

eno! a hypothesis with its proof is to commit 

© fallacy of affirming the consequent.” The 

£ss Of Verification may be illustrated in the 

pola hypothetical-categorical syllogism thus: 

H the hypothesis be true, its consequences are true 

oS Consequences are true 
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It is clear that this involves the fallacy of af F 
the consequent. Hence in proving a h a 
conclusively, something more than Verificag, 
necessary viz., it must be shown that the h cil 
can adequately explain all the facts for the explay 
of which it has been framed, and further 
the only hypothesis to do so. 

Sometimes, we find that there are two 
rival hypotheses which appear to afford an. exply 
of the facts. In trying to ascertain which of 
affords the real explanation, we take what Bai ™ 
calls a crucial instance. A Crucial ing 
(instantia crucis) is an instance which can omy 
explained by one of the contending hypotheses 
not by the other. A crucial instance may be obt 
by simple Observation or by Experiment. If 
obtained by Experiment it is called an 
mentum Crucis” or crucial experiment. The 
“Crucial instance” is, as Bacon says, “borrowed i ins 
the crosses (or finger-posts) which are put wf latter 

. Crossways to point out the different ways”. | 
` We come to the crossing of two roads and a 
to decide which way we should take to re 
destination, the finger-post decides that 
and indicates to us the way we should take. 
when we obtain a crucial instance, it decides 
sively which of the rival hypotheses is pro 
Te to use the language of Jevons: “A crucial 
~ not only confirms one hypothesis but negalit 
other”. Of course, if the crucial instance oF 
= by Experiment or in other words, if it be am © 
i _, mentum crucis”, its value as a mean 


_ &reater than that of an instance obtainet 
Observation, ; al 


Varan 


pur: 
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i examples of crucial instances obtained by . 
vation, we may take the following: > the 


(1) Suppose there is a theft in the house and we Wt 
sable to decide whether the thief was in league with auy 
mte of the house or not. In course of investigation we 
ver a plan of the building (showing the location of the 


hat 4 - disco 
[rear the opening in the wall through which apparently the 
Of mf burglar effected his entrance into the room. This fact is 
lanii a crucial instance—it conclusively proves the former ` hypo- 
of thesis and disproves the latter, because the information 
B f contained in the plan could have been supplied only by an 
n inmate. "ip. 
w j (2) Another Example: There were two rival hypotheses, 
] viz, the Ptolemaic theory, (according to which, the Earth is 
SW the centre of the universe, and the Sun, the Moon and other 
obtéq planets revolve round the Earth) and the Copernican theory, 
li f according to which the Sun is the centre cof the universe). 
„4 lt was found that the phenomenon of the aberration of light 
he t (could be explained only by the Copernican ‘theory and not by 
di the Ptolemaic theory. Hence this phenomenon is a crucial 
of latter. 


q = examples of crucial experiment (Experimentum, 
fencis) we may take the following instances: 
F (1) Suprose, there is a glass jar ‘containing some gas and 
MME are to determine whether it is Hydrogen or Oxygen. The 
#518 found to be colourless, tasteless and without any smell. 
~es¢ are common properties of Hydrogen and Oxygen, we 
m Unable to decide which one, the jar contains. So we may 
‘an exneriment. We introduce a glowing stick into the 
and find that the gas begins to burn. This shows that 
m nability is a property of the gas in the jar. pe thie 

Vis to be found only in Hydrogen and not in Oxygen, 
“Xperiment decides conclusively that the gas in the i 

Len, and not Oxygen. 


oom where valuables were usually kept) lying on the floor 


“stance which establishes the former theory and disproves the 


g a 
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to make any supposition at all as to its Cause q 
of operation. But some provisional Suppositi 
necessary in order that we may study its nature 


a attributes. In such cases, we take the help o 
it are called Working Hypotheses. 4 W orkin, = 
b thesis, therefore, means a provisional supi s 
Ey which though known to be inadequate, is still acy 1T 
i > as true, for the time being, because in the absen d A i 
l. r ; a better hypothesis, it is useful as a guide to fu at go 
A enquiry. Thus to suppose that Electricity is a fui! Geometr 
| 4 some sort is an instance of a Working Hypoisfhas posi 
s This hypothesis, though scarcely probable, is te eng 
i: 


ae than none, the best perhaps under the circumstans 


E Representa- Note 3. Representative Fictions. 


= tive Fictions This expression was coined by Bain. Toa a 
= represent 


i things his words: “Some Hypotheses consist of assun i possesses 
: whichcan- as to the minute structure and operations of hie 
not other- j 


wise be From the nature of the case, these 
conceived. never be proved by direct means. 

their suitability 
Representative = 


That Heat consists of motions of the 2) 
irectly shown; but if the supposition *} 
the appearances, and if it hel 
Sie he © appearances together in a general stal 
~ Yes an important intellectual function.” [BAIN, 
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E PA ntradiction, and which may reasonably be 
Í believed to be existing. Representative Fictions are 
na in that sense. : +- IN 
q, ausa in L l 

} wera ci 

i f 
gec. 8. Hypothesis and Abstraction. ue 


The word’ ‘Hypothesis’ is sometimes used to mean 

Abstractions, as opposed to actual or concrete objects. In 

tthis sense, it has been said by Dugald Stewart and others identifies 

We that geometrical reasonings are built upon hypotheses. In Hypothesis 3 

W Geometry, for instance, a ‘point’ is defined as something which with Abs- 

Shas position but no magnitude, a ‘line’ is defined as that which gamon 

phas length but no breadth, and so on. A real point, however, 

possesses besides some position, a certain magnitude, a certain 

“Holur and so on. A real line certainly possesses breadth as 

well as length. In these cases, we make an abstraction of all 

{the attributes except one. In considering a point, we leave 

Jout of account other attributes and assume or suppose that it 

possesses position only. This sort of Abstraction has been Such a 

giasalled hypothesis, because, an Abstraction involves the sup- meaning of 

jPosition that it represents real things. In Hypothesis, in its the term 

ordinary meaning, we make a supposition, and in Abstraction, ‘Hypothe- 

falo, we make a supposition. But the fundamental difference taoca 

PHbetween an Abstraction and a Hypothesis is that a Hypothesis » M 

G supposition regarding something unknown, while in +) ae 

bstraction we merely" suppose that it stands for the real ; 

thing, by overlooking other features of the latter. Hence it is a 

proper to call abstractions, hypotheses, As Carveth Read a Py 
: “This seems a needless and confusing extension of the a a 

for an hypothesis proposes an agent, collocation, or law “S*™ — 

merto unknown; whereas abstract reasoning proposes to 

dude from consideration a good deal that is well known. + 

wt seems no reason why the latter device should not be = 

' called an Abstraction”. $ 


_ Use of Hypothesis. : 
Hypothesis is a provisional supposition ae 
J Aton Of, 5 PAGRO RA jor tear isha Collection, Varanasi 
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may be accepted as the starting-point of 
investigation; it must fulfil certai 
become ‘legitimate’. Further, sometimes legiti 


‘ Se aED vase 5 © subjniiown € 
“i matter of investigation is one of a wholly unfan de its 
| kind, and in such cases, we have to remain conte sor insta 
7 with suppositions, admittedly imperfect, in the f : 
4 of Working Hypotheses. This is necessary, beca 


without some sort of supposition, no scientific ¢ 
4 can begin at all. From this it is clear that Hypoths 
Mh have the following uses in scientific investigations 


1. Hypothesis forms the starting-point dand Exp 
scientific investigation, and makes Observation: 2 | 
Experiment possible. | th 

Scientific Induction aims at the establishm 12e" 

a are unceri 
of a causal connection. In order that a causal ag" 

z z «1 | case 
nection may be established, we must start with ; 
provisional supposition as to what the Cause is ork 
it operates, and this is what is meant by Hypothesis 

Hypothesis controls our observations and expt 5 
and Ex. Ments from the.very beginning., Observation 3 E 
4 periment. Experiment supply the materials or premis Hypo 
f Induction and these premises are the particular of | 
; 


: of experience. From these particular facts, a geff Cause c 

__ law is to be established. There is something in 846s assy 

Particular facts which binds them together, though™ ta 

other respects, they are different. How are q know 
establish this bond of unity? Nature presents fatih Plainec 

*a state of confusion, and if Observation is to #4) au 


the bond of unity, it must not be random p 


5 but Well-regulated Perception, according to” 8 
k purpose. In other words, it must be guid $ 
X > Provisional’ suppdsition as to what the bond 0 : 
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i E possibly be. If Observation be impossible 
hout Hypothesis, Experiment is still more so. In 
experiment, We artificially reproduce things under É 
town conditions. Such artificial reproduction has tha 
fot its object the verification of some supposition. ha 
for instance, We Suppose that Hydrogen and Oxygen f 
mixed in definite quantities will produce Water, We f 
grform the experiment and find that the supposition 
îs correct. Sometimes, in a given case, a supposition 
4 may be falsified. But in all cases, Experiment requires i. 
sme supposition to be tested. Thus, both Observation fi 
gand Experiment are controlled by Hypothesis. f 
J . a. 
2. Hypothesis makes Deduction possible. 2. Hypothe- 
There are cases where the results of Observation ss maaa 
are uncertain, and Experiment cannot be employed. In possible. 
juch cases, the only way to prove a causal con- A 
pe ion is to suppose some principle, and.deduce conse- 
jiuences from it and compare them with actual facts of 


| * Hypothesis js an aid to Explanation. 3. Hypo- ° 

| Hypothesis is an attempt to explain the pheno- thait DES 
tof Nature. A phenomenon is explained when planation. 

use or the law of its operation is proved. Hypo- 

Sassumes three forms, viz., hypothesis concerning 

“gent or a collocation, or the law of the operation 

Snown agent. In each case, the phenomenon 1S 

ned when the hypothesis is proved. 

_ Cur attempt at explanation, when the pheno- 

^ Presented is wholly of a novel nature, and a 

gical hypothesis cannot be framed, sometimes = 

‘to be content with what are known as Work- — ' 
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proof or disproof? 
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8%: p 
= phat}, Explain and distinguish —Hypothesis, Then 
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unsatisfactory and inadequate, but still they are Y 
than no hypotheses at all, because, they offer y. 
explanation of the phenomenon. Thus Electricity 
explained by supposing it to be a fluid. Though i 
supposition is unsatisfactory, yct it helps us in œ oh H 
ing the law of its behaviour to some extent, 
this point of view, even a wrong hypothesis, whika 16. 
ultimately disproved, may offer a provisional exp}, 
tion and may be useful to that extent. Thus gf 
Ptolemaic theory which considered the Earth asi it 
centre of the universe was not wholly useless, insidet 
much as it explained various astronomical chang 
though it was ultimately supplanted by the theory 4 ( 
Copernicus (See p. 138 & p. 147). E 


EXERCISE IV. 


1. Define a hypothesis. What are the conditions dj 22. 
legitimate hypothesis? z 3 is! 
: What different kinds of Hypotheses are there? G 
examples. Explain how Hypotheses contribute to sd 
discovery, citing instances. 3 
: What is Hypothesis? Give an example from @ 
life. What are the conditions of a valid Hypothesis? 
. Give the canons to which a good hypothesis 
conform and illustrate them. ' Be 
5. What do you understand by (1) crucial expe 
(2) theory, (3) Hypothesis, (4) vera causa and (5)! 
sentative Fictions? 
„6. Discuss any distinction that may be drawn 
verification and proof of a hypothesis. 

.,. ,/: What is meant -by Hypothesis in Science? __ 
its different forms? State and illustrate the uses of Hyp 
; Explain the nature of Hypothesis. What ê 
chief requisites of a valid Hypothesis? a 
9.. Given a verifiable Hypothesis, what consti 


What is the relation of Hypothesis to, Ime 
Explain and illustrate (a) working,» (B) descripti 
(c) explanatory hypothesi 


4, Does hypothesis play any part in assisting Observa» 
H Illustrate the uses of Hypothesis and explain how it 


i In jon. s $ : 
is 3 is said that all induction depends upon hypothesis. 
far-is this true? When can a hypothesis be said to be 
? 


1 A man is found on a railway track wounded and 
Frame two hypothescs about the cause of his death. 


chi rie Give examples of (a) hypothesis about unknown 
Teet, (b) hypothesis about the mode of operation of known 


at, (c) verifiable hypothesis. Does the verification of 
tions from a hypothesis turn it into a certainty? £ 
‘7, What are the characteristics of a legitimate H 

sis? How does a legitimate hypothesis differ from Scientific 
ition? Give illustrations. 

18. If there be a theft in your room, how would you 
reed to frame hypotheses (a) as to the identity of the thief 
d (b) as to the manner in which theft was committed? ~ 

f 19 Explain the relation between induction and legitimate 
piptheses. When is an hypothesis said to be valid? 

2%. Distinguish between a Working Hypothesis and a 
potimate Hypothesis. i 

f 21. Distinguish between a Working Hypothesis and an 


3 fablished hypothesis. 


A 2. „What seems to you a satisfactory proof of a 
Dô ESIS? 
23. If a hypothesis is found to contradict a fact, must 

forthwith abandoned? : 

, Explain and illustrate—experimentum cructs. — 
Explain the use of Hypothesis in scientific investiga- 


„Do hypotheses assist observation in any way? If so 
ot are the other uses of Hypothesis! Distinguish 

a working hypothesis and a descriptive hypothesis. 
ti 7 precisely is the relation of Hypothesis 


y What are the circumstances favourable to Discovery? 
3. Explain and illustrate the respective meaning of the 
a) Fact’, (b) ‘Theory’, (c) ‘Law, (d) ‘Hypothesis. 
Explain: “To identify the verification of a hype 
Ts Hy. to commit the fallacy of contet i eat 
= wy Pothesis an essential factor 1 AM 

‘When is a Hypothesis raised to the position of 


e i fiable 
t constitutes proof or disproof of a verifiable 
When is a hypothesis said to be legitimate? 


-< 
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CHAPTER V 


THe EXPERIMENTAL METHODS AND Tey, 
PRACTICAL APPLICATIONS, 


The Experimental Methods. 
. Principles or Canons of Elimination and the 
tion to the Experimental Methods, 
Sec. 3. The Method of Agreement. 
Note: The Method of ‘Agreement and In 
per Simple Enumeration. 
Sec. 4. The Joint Method of Agreement and Difera 
Sec. 5. The Method of Difference. 
Sec. 5A.The Joint Method of Difference and Agree 
Sec. 6. The Method of Concomitant Variations, 
Sec. 7. The Method of Residues. 
Sec. 8. General Remarks about the “Methods”. 4 
. Inter-relation of the Five Experimental Meif* 
B. Methods of Observation and Methods of Ey 


Cc Methods of Discov ery and of Proof. 
Sec. 9. Criticism of the “Methods”. 


N 
8 
ne 


Sec. 1, The Experimenta! Methods. 


-The Experi- Scientific Induction aims at the discov 
mental proof of a causal connection among phenomena" i uel 
thode.. a view to establishing a general proposition. N 

by which logicians have formulated certain “methods 
Sheen devices by which causal connections among phen 
_ discovered ĉe investigated i.e., by means of which ca 
i and proved. effects of given phenomena are discovered an 
These methods of causal investigation -ha 


called Inductive Methods, Experimental — 


*Phenomenon—singular; Phenomena—plural. 
‘phenomenon’ (lit.—that which appears) is used sy 
with “fact” and “event” to signify anythi 4 
be observed; for example, an explosion, the falling 

~ the setting of the sun, etc. 
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yahods of Experimental Inquiry, Inductive Canons, 
Jo Canons of Direct Induction, j 
or on" < fys "R : a É 
1 pill formulates five “Experimental Methods”, Mill's Fiye- re 
. the Method of Agreement, the Method of Methods 
ference, the Joint Method of Agreement and 
erence, the Method of Concomitant Variations, 
ad the Method of Residues. Of these five methods, 
two, viz., the Methods of Agreement and Differ- 
mce are the fundamental methods, and the remaining 
hree are subsidiary methods. Thus, the Joint Method 
anf Agreement and Difference is simply a special modi- $ 
fiation of the Method of Agreement; the Method of 
“Koncomitant Variations may Łe a special form, either 
‘Pi the Method of Agreement ~ of the Method of 
apifierence, according to circu nces: and lastly, the 
fethod of Residues is a pecrtfar, modification of the 
kthod of Difference. Of thie two fundamental 
fthods, again, the Method of Difference is the more 
Pportant, because, while the Method of Agreement is 
Peatially a method of observation and only suggests 
ther than proves a causal connection, “it is by the 
ethod of Difference alone that we can, ever, in the 
! of direct experience, arrive with certainty at 
==. Some modern logicians e.g., Mellone, ` ¿ 
, have added a new method, called by them, T 
int Method of Difference and Agreement. 
sM be pointed out that though it was y 
873) who for the first time gave an elaborate treat: 
the “methods”, it was not he who had discovered 
Bacon (1561-1626) anticipated the Methods of Bacon, 
Mt, Difference and Concomitant Variations in his 
Presence, Table of Absence and Table of Degrees 
hy, though certainly he did not realise anything 
ry, Precision of Mill's methods. Herschel (1792-1871) Herschel- 


ro 


in his Preliminary Discourse on the Study of Natural 
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Philosophy laid down “Nine Rules of Philosophisin ng’, a. 


A. admittedly drew his methods from them. It jg Wt i 

a ar of Mill, however, that he for the first time cl 
pad the methods in great detail and pointed out their its 
t at - in the investigation of causes. y 
; i “Mill. The “Experimental Methods” have been 


è ch ‘The Experi- by Mill, the “Methods of Elimination.” Elim 
a A Times means the exclusion of accidental circyume. 
ey are not Thus Elimination. is a process of negation me 
aan describe the Experimental Methods as “meth 
promn weapons of Elimination” merely would ply te 
DIR ut function is purely negative, that they are con, — 
merely with the exclusion of accidental and inde 
circumstances. ser matter of fact, howeve 
Experimental Methik * ;have a positive as weld 
negative character. of Ovatively, they may be des} Eli 


as “methods of elin- ption”, because with thei orde 


accidental circumstances are excluded. But posifoved. 

devices their function is the discovery and proof of a@ h 
Jae connection. Elimination is not an end in its 
ion. a means to an end. ‘The end is the discov 


proof of a causal connection, and acciden 
cumstances are eliminated in order that’ 
circumstances may be brought out and det 

Hence the true function of the Experimenta 

is the discovery and proof of a causal cow 
Elimination. “Induction seeks not the me 

tion of a non-cause but the establishment 

Thus the Experimental Methods are rules 

= Observation and Experiment, in order toe 
ig accidental factors and thereby to select 0 
= menon, and to prove that phenomenon to | 
» or the effect of another phenomenon, viz 
‘matter Of investigation. a 
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~ Note—The name “Experimental Methods” js misleading, The name, 
much as it appears to signify that they make use ‘Experi- 
d ‘Experiment only, as distinguished from simple Observation, Mental’ 
Mi 4s a matter of fact, however, the methods make use of both Methods, 
: a ation and Experiment. The “methods are called ing—they 
}eperimental”, because, they are based on experi 
cides both Observation and Experiment, : 
ire spoken of as “methods of experimental enquiry,” the term papia : 
MStigiesperimental’ is equivalent to ‘experiential’ ie., 


, methods Observation, 
erly fa inference from experience generally, and not merely from 


for example, is mainly 


Pan . 2. Principles or Canons of Elimination 
"e and their relation ^o “che Experi- 
weld mental Methods. 


J es $ 
dex 


© 


' Elimination consists in the exclusion of irrelevant factors 


therin order that a causal connection may be discovered and 

pomaoved. Now the question is—What are the principles or rules 

f a nich govern the process of elimination? ote e : 

sal. E Bain Points out that the principles of Elimination are Three 
tuctions from the Law of Causation, They are denved nee: 

WE the very definition of Cause. Mill defines Cause ae 

enlapthe invariable and unconditional antecedent”. “The Cause is Caysa- 

| Without which a phenomenon would not occur. From this tion:— 

ition, the following principles forming the groundwork of 

Process of Elimination are deduced. 


“Whatever antecedent can be left out, without (1) Ifacir- 


Prejudice to the effect, can be no part of thie nineence 
Cause.” . out without 
4,_° Law of Causation states that a cause is that which ue 
dasan effect. As the cause is present, the effect follows, i+ is not 
the Cause is absent, the effect is absent. According to the cause. 
Of Causation, it is impossible that the cause is absent 

ithe effect is present. Hence, we may be certain that 

š Which can be omitted or left out, re ene 

“tence to the effect in question, cannot be its cause. . 
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p: 4 Philosophy laid down “Nine. Rules of Philosophising, oN 

â 4 admittedly drew his methods from them. It ig tg. 

SRA „= of Mill, however, that he for the first time clearly 

re ey the methods in great detail and pointed out their ; tk 

i 3 in the investigation of causes. n 
H The “Experimental Methods” have „been g 


b mi 
1 ue amai by Mill, the “Methods of Elimination” Elimi 


means the exclusion of accidental circumst, 


Methods 
are not Thus Elimination is a process of negation} m 
PE describe the Experimental Methods as “meth 


of elimina- weapons of Elimination” merely would imply tafi 
Eon but function is purely negative, that they are conda 
i merely with the exclusion of accidental and ir 
circumstances. Asia matter of fact, how t 3 


Experimental Methitks ; = a positive as 


as “methods of kin. ption” A because with 

accidental circumstances are excluded. Butț 

devices their function is the discovery and proof of 
Proving connection. Elimination is not an end in its 
ection. a means to an end. ‘The end is the disco 
proof of a causal connection, and acciden 
cumstances are eliminated in order that 
7 circumstarices may be brought out and 
Hence the true function of the Experimes 

is the discovery and proof of a causal ¢ 
Elimination. “Induction seeks not thet 

tion of a non-cause but the establishment 
Thus the Experimental Methods are rule 

| Observation and Experiment, in order to 


che ‘the effect of another phenomengd 
_ matter òf investigation. 
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- Note-—The name “Experimental Methods” 
much as it appears to signify that the 


in 


is misleading, The 
y make use ‘Experi- 


uly i of Experiment only, as distinguished from simple Observation, Mental’ 
A fsa matter of fact, however, the methods make use of both ie n; 
Yopservation and Experiment. The .methods’ are called para 
Cen ¢ “experimental”, because, they are based on experience which not only 


in; includes both Observation and Experiment. Thus when they ™3'.e use of 
imi we spoken of as “methods of experimental enquiry,” the term Experiment 
IMstaiexperimental’ is equivalent to ‘experientia et 


K i.e’ / methods Ob: > i 
eral. fof inference from experience generally, and not merely from nas 
rethgesperiment. The Method of Agreement, for example, is mainly 
the method of Observation. 


CONG. 


impec. 2. Principles or Canons of Elimination 
weve] and their relation to the Experi- s 
wel} mental Methods. 


“ŒN Elimination consists in the exclusion of irrelevant factors 

theirin order that a causal connection may be discovered and 

pig oved. Now the question is—What are the principles or rules 

fac ich govern the process of elimination? ‘ 

tse _ Bain Points out that the principles of Elimination are Three prin- 
sxclions from the Law of Causation. They are denved ciples fol- 


elt the very definition of Cause. Mill defines Cause as 19W from 
let =~ invariable and unconditional antecedent”. “The Cause iS Causa- 


tefi Without which a phenomenon would not occur. From this tion:— 
ition, the following principles forming the groundwork of 
Process of Elimination: are deduced. 


“Whatever antecedent can be left out, without (1) A aE ‘ 
‘Prejudice to the effect, can be no part of thecumstance ji 


can be left l 
ES Cause.” _ out without | 
The Law of Causation states that a cause is that which T KE 


s an effect. Às the cause is present, the effect follows, Pia nok 
n> the cause is absent, the effect is absent. According to the cause. 
aW Of Causation, it is impossible that the cause is absent 
‘the effect is present. Hence, we may be certain that 

3 we Which can be omitted or left out, without making 
~~ *teNce to the effect in question, cannot be its cause. If 
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| ti we cut a string, which we think to be the cause of the al 
i; of an object, and yet the object remains in its original w 
+A the string is not the cause of its support. : 


This principle forms the basis of the Method of Age 
According to this method, a certain phnomenon remjj 
after all the antecedents except one are left out, and thi 
us to the inference that the omitted antecedents are na 
causes, but the uniform antecedent is. T 


ns. oe 
eS = 


=< 


(2) Ifacir- (2) “When an antecedent cannot be left 


BEDE without the consequent disappearing, ie, 
left out — antecedent must be the cause or a partdi 4 
without oe, a 
affecting aS e ae . | 

the effect This principle also is involved in the Law of G 

itis the If some circumstances be left out and the effect dis: 


cause, then, there must, be a causal connection between them 
cut a tring, which we think is the cause of the support @ 
object, and the object falls down, then the string is theqcircun 
of its support. This principle is the basis of the Mellélis pre 


conne 


Difference. ewes 
(2) If two (3) “An antecedent and a consequent rising inci 
circumstan- falling together in numerical concom 
She they are to be held as Cause and Effect”. 


are causally This principle is involved in Causation, understood] 
connected.’ quantitative aspect. According to the Law of the Cons 

of Energy, the effect is the cause redistributed, and = ay 

there be any quantitative variation in the cause, 
- be an accompanying variation in the effect. This f 
(4) If the forms the basis of the Method of Concomitant 
influence of (4) Bain points out that these three are 
km.. methods, but after some progress has been ma 
left out of COVETY of causes, a further principle may be formu 
we allow for the influence of all known causes, we} 
what re- what remains of the effect to what remains of the € 
mainsofthe principle has been stated by Joseph as follows: 


effect i “ . . 
to e ‘Nothing is the cause of a phenomenon which © 
remainsof t0 be the cause of a different phenomenon.” 


the cause. _ This principle also follows from the Law 
and forms the basis of the Method of Residues. ’ 
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f 


eai thad 

Pm “ec. 3. The Method of Agreement, 

ma Mill states the Canon of the Method of Agree- 

sis) ment 2S follows :— 

this J “If two or more instances of the phenomenon 

euil nder investigatic:: have only one circumstance* 
yin. common, the c’rcumstance in which alone all 

eft d the instances agree is the cause (or effect) of the 

8, s given phenomenox:”’. 


tdi As Mill points out, this method of discovering 


USfollowing principle: “Whatever circumstances cat 
a excluded without prejudice to the phenomenoyis mot | 
pot qeomnected with it in the way of causation’ If some 
i tedcircumstance be left out, and yet the giver’phenomenon 
Melis present, there cannot be any cztsal connection 
petween them. According to this“method, from this 
sing! inciple, it follows that if Some circumstance be 
omige ays present, when the given phenomenon is present, 
p is a causal conyection between them. 
tool! Hence Carveti Read amends Mill's enunciation thus: i 
one two Or more instances of a phenomenon under investigation H. 
dh E only oné other circumstance (antecedent or consequent) 


i "It is clear that by ‘only one circumstance in common’ 
; means one circumstance, besides the phenomenon under 
“gation. Of course; the phenomenon under investigation 
ommon to all the instances. If the phenomenon under 
gation be the cause, it is common to all the antecedents; 
Y one circumstance in common’ refers to a common 
‘Quent, If the phenomenon under investigation be the 
it is common to all the consequents; and’ ‘only one 
Mstance in common’ refers to a common antecedent. 
‘one circumstance’ means “one other circumstance”, 
t or consequent, as the case may be. 
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in common, that circumstance is probably the cane { 4 
indispensable condition) or the eficct of the phenon (te, od 
is connected with it by causation”. a tet 

The” Let us now attempt to explain the Canon of the Nes 


Method of of Agreement fully. We have a phenomenon under in. 
Agreement gation, i.e, we want to ascertain its cause or effect. 1 
A capbyed given phenomenon be an effect, we wani to ascertain ae 
the effect of if, on the other hand, the given phenomenon be a 
„^ given want to find out its effect. In applying the Method of 4~ 
Caine as ment, we take ‘two or more instances of the phenomenon w 
well ag’.the investigation’, i.e., by means of Observation, we Collect mY 
cause ote St instances in which the given phenomenon occurs. The gee 
hb ta pu nomenon is common to all these instances, but in # 
‘ respe. ts they are different. If the given phenomenon ty 
effect, axd we want to find out its cause, we collect by maf y 
of Observat., antecedents of the instances in which the $ 
phenomenon occurs. When we do so, we observe that fi « 
antecedents have ‘Only one circumstance in common’, tt Ob 
they differ in other respects. From this we conclude that 
invariable and common antecedent is the cause of the g 
phenomenon. If the given phenomenon be the cause, &'respe 
we want to find out its effect, we collect by means of Obs ie 
tion, consequents of the instances iti which the given pte 
menon occurs. We then observe that tese consequenls i 
‘only one circumstance in common’, while in other ref 
they are different. We then conclude that the invariabke 
common consequent is the effect of the given pheno 
The differing circumstances which are sometimes 
yet the given phenomenon is present, cannot have 
connection with it. Thus the Method of Agreem 
the following two propositions: - (i) The sole invaria 
cedent of a phenomenon is its cause; and (i) Tit 
invariable consequent of a phenomenon is its effect. | 


Symbolical To take a symbolical example:— __ 
mple, BBE O sisie « «+ » 0 che 
8 A De re e i 

A I O a a A ee 


<`. A is the cause of a; or a is the effe 


2 
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2 A above illustration, the capital letters. denote the 
tecedents, and the small letters, the consequents, 


Suppose the given phenomenon is an effect, a, We want 
find out its cause. We collect several (say, three) instances 
jn which @ occurs viz., abc, ade, and afg. The cause of q 
‘ast lie among its antecedents, and hence by means of $ 
Observation, we collect the antecedents of the three instances 
nd fnd they are respectively, ABC, ADE, AFG. These 
antecedents have one circumstance in common viz., A, while in i 
other respects they differ. The differing circumstances, B, C, Tip 
| D,E, F, G cannot be the cause, because they can be absent f 
“J without affecting the effect æ. Therefore, the invariable and 
4 common antecedent A is the cause. 


$ Suppose the given phenomenon is a cause, A. We want 
to find out its effect. We collect several instances in which 
A, the cause occurs viz, ABC, ADE and AFG. The effect 
4 must lie among the consequents, and hence, by means of 
% Observation, we collect the consequents of the three instances 
th and find that they are respectively, abc, ade, afg. These 
e 68 consequents have æ in common while they differ in other 
A respects. Hence, the invariable and common consequent æ is 
effect. r 


_ To take concrete examples:— Concrete 
1, From effect to cause. eke 
(a) Suppose we want to find out the cause of a disease, iE 
Malarial fever. We collect several instances where it i 
< We find on Observation, that every one of these 
is preceded by the bite of anopheles, a particular species i 
of mosquitoes, while other circumstances are different; for he 
ample, persons attacked have different habits, take different a” 
ands of food, live in different places and so On. Hence the wS 
nmon antecedent, viz. the bite of anopheles, is the causes E: 

f malarial fever. 


(b) Mill’s example! Suppose we want to pao. ay ae t 
use of the effect, Crystallisation, We compare in an 


mhich bodi e crystalline structure but he 
' Dodies are known to assume cry Now Observation 


have not other poi t. 

“Sanh point of agreemen » 

that these instances have only one antecedent in coamo 
šolidification of a substance from a liquid state. 
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ij conclude, therefore, that solidification of a substa . J 
liquid state is the cause of crystallisation, j 
Å‘ 


2. From cause to effect. E 

(a) Suppose we want to ascertain, the effect of eal 
of air. We collect by Observation several instances Of te 
who visit health resorts during holidays. We find thy 
come back from their holiday trips with more or less imma 
health, though they possibly had been suffering from dife 
complaints. From this we conclude that a general i 
ment in health is the effect of a change of air, 


Cites 
Pay 


(b) Mill's Example: Suppose we want to find oy; 
effect of the contact of an alkaline substance and oj’ 
collect by Observation several instances where this con 
occurs. We find that in every such case, soap is proday< 
Hence we conclude that the production of soap is the é 
of the contact of these substances. 


Tfiis method has been called by Mill, “the Me 
of Agreement”, because, “this method proce 
comparing different instances to ascertain in whati 
» agree”. It should be pointed out, however, thal 
not in the agreement alone that the proof co 
of Single but in the agreement in one circumstance, com 

cement. with difference in all the other circumstances. 
the singleness of the agreement that constituti 
Proof. Hence some logicians, e.g., Mellone, | 


call this method “the Method of Single Ag@all the 
ment”, . 


It is essen- © The Method of Agreement is pre-em i 
T aya me: Method of Observation, as distinguishe 
; of Ob- : z RRA 
= servation. Experiment. ‘This description does not mean 
Method of Agreement is limited to Simple O 
‘merely, and cannot be applied to cases whe 
ments are possible. Experiment does no 
Observation, and wherever Experiment 
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d | ‘Observation is certainly possible, though the converse 
ked.. not true. Hence the Method of Agreement can 
+ ea inly be applied in cases of Experiment also, To 

} ay that it is “pre-eminently a method of Observation” 
means that it is applied to those cases where our 
sonirol over the phenomenon under investigation is - 
so limited that Experiments are not possible. It is 
fel a method to which we have recourse when we cannot 
J experiment. ‘The Method of Agreement does not 
f require instances of any special and definite character. * 
mt Any instance in which the phenomenon under investi- 
gation occurs may be examined for the purposes of 
this method. Hence Observation can supply its 
instances. The Method of Difference has been des- 
}cribed as pre-eminently a method of Experiment, in 
jthe sense that for this method it is necessary to have 
ich instances of a special kind, and it is only Experiment 
Nand not Observation that can furnish such instances. 
i. As a method of Observation, the Method of Advantages 
Agreement possesses certain advantages over others 
methods. The range of Observation is wider than ; 
je at of Experiment, i.e., there are fields of investi- 
M) gation which are absolutely beyond our control and (i) Its range if 

t 


? . s li e t 
mot be made the subject-matter of Experiment. La sie d 


ence the Method of Agreement can be applied to than that 4 
the various fields of «investigation. Moreover, 9 Tene F 
Observation, we can not only find the effect ment. E! 
a given cause bút also the cause of a given | 
t. Hence the Method of Agreement is applicable ir 
he discovery and proof of the causal connection i) de A a 
oth directions, from the cause to the effect as well Pae aol y 


p the effect to the cause. In these e a 4 
Method of Agreement is superior to Omer causes of of 
Mods, = ` effects. 
a k 
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conclude, therefore, that solidification ofa Substance tg obse 
liquid state is the cause of crystallisation. Wis nol 
* a fail 

2. From cause to effect. | a 
(a) Suppose we want to ascertain, the effect of a chon). 
of air. We collect by Observation several instances Of pene 
Who visit health resorts during holidays, We find that 
come back from their holiday trips with more OF less impa 
health, though they possibly had been suffering from dites] a meth 
complaints. From this we conclude that a general impra] expert 
ment in health is the effect of a change of air, g 3 

(b) Mill's Example: Suppose we want to find out; 
effect of the contact of an alkaline substance and oil, 
collect by Observation several instances where this con 


A m 
occurs. We find that in every such case, soap isp oduc starie 
Hence we conclude that the production of Soap is the efi Eed 
of the contact of these substances. — 

it }the sen 


Tfiis method has been called by Mill, “the Meth 

of Agreement”, because, l 
comparing different instances to ascertain in what the 
agree”, It should be pointed out, however, that iti 
| not in the agreement alone that the proof cons 
3 of Sided but in the agreement in one circumstance, compa 
; Agreement. With difference in all the other circumstances. WEN 
the singleness of the agreement that constitutes Hie 

Mellone, Cof 


proof. Hence some logicians, e.g., 
of Single ae 


i 


“this method proceeds Wy 


: call this method “the Method 
‘Ss ment”, 


limited to Simple Obses i 
pplied to cases where Exp 
Experiment does not ext 
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A ation is certainly possible, though the converse 
We got true. Hence the Method of Agreement can 

Vyainly be applied in cases of Experiment also, To 
ay that it is “pre-eminently a method of Observation” 
j that it is applied to those cases where our 
iol over the phenomenon under investigation is - 
moet limited that Experiments are not possible. It is 
flew) amethod to which we have recourse when we cannot 
Paf experiment. The Method of Agreement does not 

Jrquire instances of any special and definite character, * 
t&l dny instance in which the phenomenon under investi- 
W ‘ation occurs may be examined for the purposes of 
iiaihis method. Hence Observation can supply its 
justances. The Method of Difference has been des- 
feibed as pre-eminently a method of Experiment, in 

‘Pihe sense that for this method it is necessary to have 
_pastances of a special kind, and it is only Experiment 
Th d not Observation that can furnish such instances. 

F As a method of Observation, the Method of Advantages ‘$ 
agreement possesses certain advantages over other of this ae 
methods. The range of Observation is wider than : 
p of Experiment, i.e., there are fields of investi- 
stion which are absolutely beyond our control and (i) Itsrange A 
“inot be made the subject-matter of Experiment, of applica, ie 
i a the Method of Agreement can be applied to aos ir 

, © various fields of .investigation. Moreover, ©; Reber- 
Servation, we can not only find the effect ment. 
given cause but also the cause of a given 
Hence the Method of Agreement is applicable 
discovery and ‘proof of the causal connection (ii) It- 
directions, from the cause to the effect as well effects of 
m the effect to the cause. In these respects, causes as 


> ; well as 
“Method of Agreement is superior to other Causes of 


effects. 
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k 
il Defects, Defects of the Method of Agreement and } 
i it is possible to overcome them. ` gi 


The Method of Agreement labours under g 
_ following defects or limitations :— 


1. Plurality ~ 1. Characteristic Imperfection: The Met 
of Causes of Agreement is liable to be frustrated by 
vitiates the th: 
Methodof Plurality of Causes. This defect is called by y 
Agreement. the “characteristic imperfection” of the methil sit 
"because it goes to the very root of things, and ma b 
the results arrived at by the application of this meka" 
wholly uncertain. 


The doctrine of the Plurality of Causes states 
the same effect may have different causes on diffe 
occasions. It that be so, it may be that the ef 
whose cause we want to ascertain has different caus 
in the different cases observed, and the invariable afi 
common antecedent has nothing whatever to dow 
the effect. Thus suppose that three different p 
mixed with water are given to three different animy” 
and they die. We cannot argue that the com 
circumstance, viz., the presence of water, is thee 

of death. On the other hand, the three» dife 
poisons are the different causes of death in th 
different cases. Similarly, if different £ 
purgatives each mixed up with rose syrup are! 
and the effect is looseness, we are not to ¢ 
that the common circumstance, viz., the ri 
is its cause. Thus the doctrine of the Pig 
Causes frustrates the Method of Agreemen 
~- true that the doctrine is, strictly speaking, 
Tas but it presents considerable practical difficu 
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me difficulties arising out of the Plurality of Causes can How to ` 


w RE partially overcome in two ways, viz., by the (i) Multipli- overcome ~ | 
(= of instances and (ji) the application of the Joint yay ry 
a uses År 
rt ethod, thus: Two 


(i) Multiplication of Instances: One remedy of the Ways:— 
piure of the Method of Agreement due to the Plurality of (i) Mul ki 
0 fees is the Multiplication of instances. If we take a large Pe te i 
‘amber of instances and find that one circumstance is present tances. 5 
aall of them, our conclusion that it is causally connected i 
“il with the phenomenon becomes highly probable. It can hardly 
Fte te that in all these numerous instances the common s 

mstance is accidentally present. Hence the greater the k 
mmber of instances examined in the Method of Agreement, i 
greater the «probability of the conclusion being true. . ‘9 
Nevertheless, the conclusion is never absolutely certain. Thus i 
J he multiplication of instances helps us in overcoming the f 
‘difficulties arising out of the plurality of causes to a certain | 


(ii) Application of the Joint Method: The Joint Method (ii) Appli- = 
eais a distinct improvement on the Method of Agreement, cation of 
uch as it takes note of negative instances as well as of the Joint 
positive instances. The positive instances show that the given Me=io®- 
3) Menomenon is present and one other circumstance is present; ; È : 
Negative instances show that the given phenomenon Is 
sent and that the other circumstance is also absent. In 
t to obviate the difficulty of Plurality of Causes, the 
tive instances in the Joint Method are made sufficiently 
tive, so as to contain all the circumstances other than z a a 
is uniformly present in the positive set. If these 
mstances are present and yet the effect does not ere 
ity cannot be causes. Hence the application of the Joint , 
lthod helps us in overcoming the difficulties arising out © 
doctrine of Plurality of Causes. (See Sec. 4) 
Practical Imperfection: The Method £ td gird 
nent is subject to another difficulty in hidden or 
ourselves. that we unknown 
e circumstan- 
ces also 
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which has escaped us; in other words, we are 
to commit the fallacy.of Non-observation, mi 
defect has been called the “practical imperfections ; 
the Method of Agreement. i caus 
As the Method of Agrcement is essenti 
method of Observation, we cannot be certain tha is 
necessary circumstances have been observed. Wem fron 
think that we have observed that a certain Circumstay Meth 
is the only constant circumstance but there may than 
some other circumstance which also is constam 


present but: which was not observed, and it iş Jote 
circumstance which is causally connected with ý j 


‘phenomenon under investigation. This method tt sopo: 
quires instances which agree in one particular ofgsper 
This is a demand which in practice can hardly iftwo p 
fulfilled because we draw our instances from simp’ Mno 
Observation. a 
: i : peri 

» This practical imperfection of there being unobsenm) ant 
necessary circumstances can be overcome only to some Gilriv, 
by the multiplication of instances. If we take a large mU@Mar bl; 
of instances into account, the chances are that all necesi 
circumstances would come to our notice but it must be adil 
that we can never be absolutely certain of that. Heneti P 
difficulty cannot be wholly overcome. i 


3. The Method of Agreement does not enable! 
to distinguish Causation from Co-exister 


Causation involves succession, and should # 
be confused with Co-existence. When two p 
mena always go together, they need not be! 
as cause and effect but they may be co-eff 
the same cause as in the case of day ame 
heat and light, lightning and thunder. H 
- ~ Method of Agreement fails to distinguish C 
from Coexistence. . 


ction, Varanasi 
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We conclude, therefore, that the Method of The Method’ 


ement merely suggests but cannot prove at Agree- 
sal connection. lt should be regarded as aot prove 


wjFrom this point of view, it has been said that the amethod of 
Method of Agreement is a method of Discovery rather Discovery 

4 5 z rather than 
an a method of Proof. of Proof. | 
“Note. The Method of Agreement and Induction 

per Simple Enumeration, - 


Induction per Simple Enumeration is arriving at a general y- y n; 
nod r TA : 5 - Induction 
Mmoposition on the basis of uncontradicted experience. ner Simple 
ir OiiExperience furnishes us with a number of instances in which Enumera- 
rdly Wiwo phenomena are found together, and no contrary instance tion. 
«lis known to exist, and from this uncontradicted experience, 


Wwe conclude that they always go together. So far as our 
perience goes, ravens have been found to be black, no raven i 
“it any other colour has been met with, and from this we 


e black, 
The Method of Agreement seeks to prove a causal con- oe Me: 


ion between two phenomena, on the ground that experience Agreement. 
shes a number of instances which agree in the presence j 
certain circumstance, whenever the phenomenon under j 
igation is present. On observing a number of cases of H 
ial fever, and further observing that every such case 

or its antecedent, mosquito-bite, we conclude that there - X 
Causal connection between them. 

} Thus we find that in both cases, we collect by means of 
#-*eIvation a number of positive in 


The differ- 
ence bet- 
ween them 
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Simple Enu- is erroneous, and there is an important diffe 
meration, the two. The Method of Agreement is an expe: 
pres method which seeks to eliminate irrelevant facts by 
selection. the circumstances in order that a causal connection 
f proved; whereas, in Induction per Simple Enumeration 3 
f is no such elimination. In the Method of Agreene are 
| do not merely collect a number of instances of i 
Ea but we select certain instances and reject others, Inin 


rence 


per Simple Enumeration does not select instances, Its yate | 
depends merely on the number of instances which cons fwhict 
our experience. It does not pay any attention i da 


and V 
character of the instances. In the Method of Agreemen dorese 


depend not merely on the number of instances but mai. ict 
their character. We lay stress on the variety as well a 
: _ Fowler. the number of the instances. Hence as Fowler puts it iq ne 
` few well-selected instances are often sufficient to satigy negal: 
requirements of the Method of Agreement. The same mits in 
when we abstract the grounds on which they are sighsen 
7 would be utterly insufficient to justify an Inductia nf the 
Ji Enumerationem Simplicem”. ' 
Í Sec. 4. The Joint Method of Agreement S 
r$ an uF 
: and Difference. Merec 
i Canon Mill states the Canon of the Joint Metholpileth 
i i Agreement and Difference as follows:— i 
A “If two or more instances in which the? 
H ; menon occurs have only one circumsti ed ; 
js ; common, while two or more instances in : A 
s, does not occur have nothing in common saiti à 
Fe absence of that circumstance, the circumstam 


which alone the two sets of instances differ # ž # 
effect, or the cause, or an indispensable parte) 
cause, of the phenomenon”, 


< epte The Joint Method of Agreement and if 


© adouble is really a double employment of the Me 
= application Agreement, thus :— 
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(0) We observe a number of instances in which of the 
phenomenon under investigation is present, and 4. ares 


| that they agree only in the presence of a given —agreement. 
umstance. This is called the set of positive an a a 
ances. (This is the Method of Agreement in its F JS 
rdinary OF positive form) ; and secondly, absence. 

(b) We also observe a number of instances, in i 
hich the phenomenon under investigation is absent, - j 
i z. find that the circumstance which was uniformly - 

cemendp present in the set of positive instances is the only thing 

e which is uniformly absent here. This is called the set 


ts its pf negative instances*. (‘This may be said to be the 
stig fegalive form of the Method of Agreement, inasmuch 
memes in this case, the instances agree in the uniform 
absence of the phenomenon under investigation as also 
bf the other circumstance.) 

This method is not recognised by Mil as an 
“a and distinct method of proof but only as 
“extension and improvement of the Method of 
I cement”. The causal connection suggested by the 
Method of Agreement is confirmed by this method. 


duclio 


men U 


lical’ i 

take a symbolical example: ee af 

Agreement in presence. Agreement in absence. i 
(Set of positive instances). (Set of negative instances). p 
B C... abc B:CD ae be t4 
BCID s acd DEF......def 3 


"A is the cause of a 


Tt should be th t the negative instances 
z pointed out. tha 
uld resemble the positive instances as s nearly as possible 


Y particular except the absence of the phenomenon 


estigation and the other common circumstance. 


‘acts. would f 
ee f f the same kind of f It 

aoe onan of the absence of the phenomenon. z 
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5i In the set of positive insta 
Edi in the antecedents, and « is uniformly Present in pa 

quents, in the set of negative instances, A iş unifo, 
in the antecedents, and @ is uniformly absent in th 
quents. According to the Method of Agreement, 4 


positive instances suggests ihe conclusion that A is the, 
of @ This inference is confir 


nees, A is unif a 


E es 


med by the set of 
OE; instances in which A is uniformly absent in the anta 
iff and æ is uniformly absent in the consequents, | 
ps j It should be understood that instances in the p l 
ae set in which the phenomenon under investigation og 3 
4 occur must be of such a nature that if it were due ty 
i% cause other than the circumstance 


in question, thos 
causes would make their appearance. The negative set & 
that B, C, D, E, F, G cannot be causes of a, becaus g 
are present while the effect is absent. A 


To take concrete examples: 
Eoee (a) A man observes several instances in which he ei n 
particular article of food and suffers from indigestion. i 
this set of positive instances, according to the Methai d 
Agreement, he infers that the eating of that article of fo 
the cause of indigestion, He then takes a set of n 
instances, and finds that when he does not take that 
of food, he does not get indigestion. In this way, his ot 
conclusion is confirmed, j 
(b) It is observed that whenever a particular 
general is Personally conducting a battle, the army is 
ous; whenever he is Personally absent, the army suffers¢ 
The inference js that the success of the army is du seo 
Personality of the general. ~ 
(c) Mill's example: We observe that Dew is 
objects which radiate heat rapidly. We also observ 
is not formed (the Phenomenon does not occur), or 
which agree only in the absence of rapid radiation 
From this we conclude tha 


t the rapid radiation of | 
Cause of the formation of Dew. 


This method is. also called by Mill 
Method of Difference” because the negative i 
-obtained not by experiment, but “indirectly, by sho 
would be the result if experiment could be madi 


-S 
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à ai the Joint Method o Agreement and Difference, Method of 
mly anf f is one of agreement, so far as the set of Positive instances Difference, 
oe rnncerneds the positive instances agree in the presence of Me double 

ge circumstance in question. I t is one of difference, in so far as A eer of 
q considers both the positive and the negative sets or the e3 
instances; the positive and negative sets of instances differ Method of 
ta this that the circumstance in question is uniformly present % CUDIE 
“Na the positive set and uniformly absent in the negative set. ase 
e logicians prefer to call this method, “The Double 
od of Agreement” or “The Method of Double Agree- 
because, there is double agreement, agreement in 
e and agreement in absence. This is a better name 
«jit this method, and we should on no account confuse it with 
“je Method of Difference. 
| Like the Method of Agreement, the Joint Method The Joint 
f essentially a method of Observation (not of Experi- Method, 
Pent) and as such possesses all the advantages and lire fhe 
fisadvantages of Observation. The advantages are Of Agree- h 
at both these methods have a wide range of anal j 
plication and can be employed in cases where the hea É 
ngepenomenon under investigation is beyond our control. ‘angi ead 
ithe disadvantages are that neither of them can disadvan- 
inclusively prove a causal connection, though the 
usions of the Joint Method which takes note of 
tive instances are more probable than those of the 
od of Agreement. ‘The defects of the Method of 
ment are that it is frustrated by the possibility Does Plu- ` 
lurality of causes, by the possibility of there rality of, 
dden and unknown‘ circumstances which escape fate the 


ĉtvation, and further, it is unable to diseneni pa 


out of the possibility of the Plurality of l 
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4 E - Causes. In fact the Joint Method is” 
“a designed for obviating the difficulties sg 


s possible plurality of causes. 
To take the following symbolical example 
Method of Agreement :— ki 


"A is the cause of a. 
This is vitiated by the possibility of a plug 
causes, because, it may be that in the first as 
the cause of a, in the second case D> js the & 
of a, and in the third case, Æ is the cause of 
that the uniform presence of A in the anteceden 
am accidental coincidence. i 
Let us now take the set of negative instansi 7, 


ot FERS Nee a efg i pup : 

The first negative instance shows that B, C and Des. 
present in the antecedents, and yet a is absent! eur 

_ the consequents. This shows that they cann 
Causes of a. Similarly, E cannot be the cause ofi 
shown in the second negative instance and 3 
‘Thus if the negative instances are fully exhaw 
contain all the circumstances, other than 
uniformly present in the positive set, there? 
be a plurality of causes. But if this condi 


fulfilled, the possibility of a plurality one 
not disappear. d 


ese Sec 5. The Method of Difference 
_ anon. _ Mill states the Canon of the 

> se _ Difference as follows :— 3 
E 4% “If an instance in maT the: 
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wo instances differ is the effect, or the cause, or 
indispensable part of the cause, of the pheno- 
enon.” 

i The Method of Difference is based ən the The prin- t 
ciple that whatever cannot be eliminated without ciple of the 
erfering with the phenomenon under investigation Mang 
{fi be causally connected with the latter. If a 
icumstance be left out and the phenomenon under 
mitstigation disappears, everything else being the 

‘one, there must be a causal connection between the 


T In the Method of Difference, we take tWO Explanation 
‘fslances and two instances only. Each instance is a of the 
Pup of antecedents followed by a group of conse- Canon. 

nd Dents. The two instances differ only, in one 
mstance (antecedent or consequent as the case 
By be), which is present in the one and absent in 
other. In all other respects, the instances are 
lly the same. From this we conclude that the 
mstance in which the two groups of antecedents 
iS the cause of that circumstance in which alone 
? roups of consequents differ. 7 
t may be pointed out that th Method of Two 
Tence may assume two forms. e may add forms: 
Mething to the antecedents, and the result is that it, 
ky thing new happens in the consequents; or We . SE 
Wbiract something from the antecedents, and 
ung disappears from the consequents. Hence is 
States the Method : of Riffen aS Mellone. “4 

> - r] ah 
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“When the addition of an agent is follow j 
the appearance, or its subtraction by the disap pean 
of a certain event, other circumstances remaining 
same, that agent is causally connected with the ee 


This method is called the Method of Dif 
because on a comparison of the two instances y 
we take we find that they difer r ote in one regal 
It is the singleness of the difference that con 
the ground of proof, and hence, Coffey and 
Agreement call this method—the Method of Single Differ 
eect Thus while in the Method of Agreement the s 
compared. instances agree only in one respeci (in other reg 

they differ), in the Method of Difference, the 
instances differ only in one respect (ini 
respects they agree). 
Symbolical To take symbolical examples:— 
Examples, CORA BG, ats acne» B C.. naa 


*, A is the cause of a. 
In the first example, A is subtracted from the a 

and the result is that æ disappears from the const 

” the second example, A is added to the antecedents, 
result is that æ appears in the consequents. Thus 
only circumstance in which the two groups of a 
differ. Similarly, æ is the only circumstance in whic 
groups of consequents differ. Other circums 
absolutely common. Hence we conclude that A is 
of a. 4 


arn To take concrete examples:— 
Examples. - (a) If a bell is rung in a jar filled with ai 
of the bell is heard, but if the same bell is 

n% _ from which the air has been pumped out, no 
=- Other circumstances remain the same. Hen 


A g air is an indispensable part of the cause O 
= (b) “When a man is shot through Ehe is 
ae Orthod. that we know that it was 


ized by eGangotri. Kamalakar Mishra Collection, Varan: 


og = for he was in the fullness of life immediately 
Pear a all circumstances being the same except the wound”, _ 
ind » te 7 The coin and ihe feather experiment’ When a coin 
he al A a feather are dropped simultaneously in the receiver of 
e E air- pump, the air being left in, the feather flutters to the 


1A 

„YHE METHOD OF DIFFERENCE 177 f 
y f 
[i 

h 

f 


Dif t und after the coin. Then air is pumped out of the receiver, 
ces ls d the coin and the feather being dropped at- the same 
e ‘stant reach the bottom of the receiver together. The single — 


Verumstance ‘of difference is the presence of the air. Other 

Pe qumstances are the same Hence it follows that the resistance 

d Md iri e of the feather falling more slowly than 

= the air is the cause of the feather falling more slowly 

Differs the coin. 

he sn F The Method of Difference plays a great part in This Method 

; E hur everyday inferences. Thus a man is by et 

» MtWdrinks water and his thirst is quenched. We strike a everyday 

(in a Match stick against the side of a match box, and there inferences. 
slight and fire. The sun rises, and there is heat and 

ight. ‘The sun sets and there is darkness. A careless 

be hse of the Method of Difference sometimes leads to the 

abc fallacy of post hoc, ergo propter hoc. The appear- 

qe of a comet in the sky may be followed by the 

ajdeath of a king, but we certainly cannot argue that 

| of the death. 


an 
nts, age appearance of the comet is the cause C 
ws Aif imilarly, a particular man goes away from a village, 
amtfand cases of theft disappear; we cannot from tis 
hi umstance alone infer that that man was the ee 
is ef Practical life, we depend on simple On aed 
fte supply to instances, but in such cases the Me I 
‘}% Difference does not yield conclusive seals Re 
t to comply with the special requirements Of ti 


x iment. 
od the instances must be supplied by ae a The Method. 


thod of Experiment, because) ÎE complied esentiala 
iment that we may be sure of em Ste method an 
the strict requirements of the methot. Experiment, 


$ ‘1dc-0. Digitized by eGangotri. Kamalakar Mishra Collection, Varanasi 


- 


t. 
| a because only 
ee’ Experiment 
(and not 
Observa- 
tion) can 
furnish 
instances 


The Me- 
thod of 
Difference 
proves 
= Causation 

= conclusive- 
ly, when 
strictly 
applied. 


‘other it is absent. The instances required an 


_ Same, the supposed cause is proved t 
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essential requirement of this method is that.) 

instances must be exactly alike, except that in cole 
° . . è i sg Cs 

phenomenon under investigation is present, andat 


rigid and definite. Only one circumstance 4 
varied and all other circumstances must remei 
same. Now we can never be sure that the; 
furnished by Observation are instances of thi 
kind. For example, if this day is cooler than y 
day, we may think that last night’s thunders 
the cause of the fall in temperature. But beside 
thunderstorm, there were, say, rain and a chaf 
the direction of the wind. Hence, when we arel 
to simple Observation, it is impossible to say tha 
requirements of the Method of Difference have iwo | 
fully complied with. Thus this method ca 
successfully applied only in the case of Experi 
In Experiment, we have control of the conditior 
are able to vary them at will, and as such we 
be careful in introducing or removing only o 
cumstance at a time. 3 
From the above it follows that if the i 
_fulfil exactly the requirements of the Method 
ference, this method can conclusively prove awir 
The Method of Agreement can be said only tos 
a causal connection, and not to prove it. | 
Cause is suggested by the Method of Agr 
in some other way, we apply the Method of 
to test and verify the supposed cause. If wel 
the supposed cause cannot be introduced W 
particular phenomenon occurring, or that th Pa 
cause cannot be withdrawn without the phen 
disappearing, all other circumstances ri 


{HE METHOD OF DIFFERENCE 179 F 
T eae it of tht 

i ause. Thus the special merit of this method is, as 
N gy fik points out, that it is the only method of direct 


im sience, by which the laws of causation can be 
d are fexp n R 


roved. 
e | Thus the Method of Difference has the following Advantages: 
e incayses or advantages:— 
this A 1. The Method of Difference is pre-eminently 
han <b, method of Experiment and helps us in proving 
Jerstom ausal connection conclusively. 
beside) 2. When applied experimentally, it supplies tests 
ty confirm the conclusions arrived at by an application 
are fieiol the Method of Agreement. 
ay the E 3. It requires only two instances, although these 
have'wo instances must be of a special kind. 


d ct} ‘The Method of Difference, however, is subject to Defects: 
ixperiathe following defects or limitations:— F F 
dioss) (a) The Method of Difference cannot be directly (a) Byt s 


ch wemapplied to reasoning from effect to cause. we cannot 
E : . rocee 
ly af The Method of Difference being essentially a Piin effects 


Method of Experiment is subject to the limitations to to causes. 


| 


e iméiwhich Experiment is subject. In Experiment, we m8 
od oi Proceed from cause to effect, but cannot g0 backwar S 
 catstirom effect to cause, The effects are not within our 


trol. We cannot add to them or subtract from 
em in the same way as we can add to or subtract | 
eeni}itom groups of causes. When by this method, we = 
DifieWant to find out the cause of an effect, we ae i ; 
Xceed indirectly by taking a supposed cause an i ; ; 
examine whether the supposed cause produces the 

en effect. . The Method of Agreement, poe 
essentially a Method of Observation, S e 

yed to ascertain effects of causes as. We as 

SS of effects, ; . 
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(b) The (b) The Method of Difference does not enat 


Mo to deal completely with Plurality of Causes, 
g fd . 

ouy pora The Method of Agreement is vitiated 
RAE possibility of a plurality of causes, because 
cumstance circumstance which is uniformly present ma 

is the cause : i y 
ofapheno- an accidental circumstance, whereas, the real & sah 
meor E may be different in the different cases. So fagentir 
pa the Method of Difference is concerned, it cannot appl 
aA vitiated by the possibility of a plurality of causs{the 1 
eons this sense. If by experiment, something is add onf 
auae and known circumstances, and something follows, 
De e thing else remaining the same, the former is cerjáte: 
other causes the cause of the latter, and so far as this instawf 


pniother concerned, the latter circumstance cannot have qe 


occasions. j 
other cause.. But from this it does not follow thay 
latter circumstance cannot have any other caixy A 
other instances. Hence, the Method of Differencea ti 
only prove that a particular antecedent is the & C UNA 
a given case but cannot prove that it is the only af 
or that there cannot be other causes in other cassio a 
Krag proves a cause but not that it is the only cause. HASi 
2 we find that even the Method of Difference do 
fab enable us to deal with the possibility of a plum 
ty: causes completely. 
(Orik (c) The Method of Diference does not 
sha t0 distinguish a cause from a condition. 
ann. The Method of Difference is defective 


another respect. Granting that BC products 
the introduction of A compel us to regard it 
cause of the new consequent a? Not nece 
a may be due to A combining with B and C. * 
cannot say that the introduction of a ney 
necessarily the sole cause of any change "a 


m 
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Jn, It may be one of the conditions merely, For 

ole, if a dish of food be unpalatable, the addition Ps 
© alt may render it palatable. But it does not follow 

t the agreeable taste is due to the salt alone. The 

itis only one condition but there are other conditions 

hich must be taken into account in order that the’ 

So far gentire cause may be ascertained. Similarly, when we : 
cannot apply a glowing match stick to a heap of combustibles, 


E causes ihe match stick is not the sole cause of the resulting 
s addeifemflagration. Mill recognises this when he says that 
s ede circumstance in which alone the two instances * f 


ows, 
i y 
is ceruddifler may be “an indispensable part of the cause”. 


instang} * 

- have qSee 5A. The Joint Method of Difference and 

ow that} Agreement. ` 
t caie] Mellone and Coffey have formulated a new Experi- Mellone’s 
Ferenceqeental Method called by them, the Joint Method of Difference Canon. 
he Ga d Agreement. Mellone states the Canon in the following 


only ta 


aa | “When one phenomenon has been shown to be the cause 
A 4 another under given conditions, by the Method of 5 
e Difference; and when we fail to find or to construct any 
ce where the one phenomenon occurs without the others 
it is probable that the first is the ‘unconditionally 
iable antecedent’ of the second—i.e., that the latter can 
produced by no other way than by the former; hs 
bility increases with the number and variety of the 
fative instances all agreeing in the absence both of the 


ect and its suspected cause”. 3 ; 

This Method presupposes the Method of Single Difference This Method 
SAC Supplements the latter. A causal connection between, A ith he 
ad G is conclusively established when we succeed xn BECY'SS Method of 

: (i) If A, then a; and paeme 
(ii) If not A, then not 4 


Method of Si : roves the first proposition 
e of Single Difference P rove further that A is 


is @ cause of a, In order to P 


l 
R 
| 


a 
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the only possible cause of a, it is necessary to co 
investigation into all the material Negative 

“Material” negative instances are those which fall in 
department of investigation e.g., if the field of in 
be Chemistry, the positive and negative instances he 2 
sought in the department of Chemistry. It is thus nes è 

to exhaust the field of negation by proving that Tae 
absent, æ is absent’. This Joint Method of Diferen | 
Agreement supplements the Method of Single Differens} “onl 
independently investigating the negative instances, y 
“Difference” refers to the causal connection experim 
determined in the positive instance; the “Agreement” pis 
to the absence of the effect together with its Suspected cad 
in all the negative instances examined. j 


Just as the Double Method of Agreement supple t 
the Method of Single Agreement, so this Joint Method f 
Difference and Agreement supplements the Method of = 
Difference. The distinction between the “Double | 
and this “Joint Method” is that while in the forme, 
Positive and the negative instances are found by Obs ct 
in the latter, they are found by Experiment. In the Jig} . 
Method of Difference and Agreement, the negative insz 
have to be constructed i.e., experimentally found in sf 
way that the cause cannot occur in any of them. 


Sec. 6. The Method of Concomitant ; 
Variations. “4 


“Mill states the Canon of the Method of ( 
tant Variations as follows :— 


“Whatever phenomenon varies in any 
whenever another phenomenon varies | 
particular manner, is either a cause or an í 
that phenomenon, or is connected with | 
some fact of causation.” 


This Method is based on the princi 
the cause and the effect being quantitati 
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$ proportionate change in the other. Thus if two 
a fenomena always vary together, they are causally 
Peed. Of these two phenomena, one is the * 
cesy antecedent, and the other, the consequent. If they 
if Ailyary together, the antecedent is the cause of the 


iff : sige 
sige “a consequent. Concomitant variation may be direct 
ances turiation, in which the antecedent and the consequent 


‘Perimegl yary in the same direction, i.e., they rise and fall 
i iogether ; or inverse variation, in which the antecedent 
pected aand the consequent vary in opposite directions, 1.¢., 
Iie increase in the one is followed by the decrease 


malin the other, and vice versa. 


To take a symbolical example:— See 


.. A is the cause of a 


| In this case, we find that two phenomena 4 and ane enod 
5 bare varying concomitantly. When A is increasing error ol the 
}M the antecedents, a is increasing in the consequents Method of 
and therefore, we conclude that A is the cause of a Of hen the. 
ad ut they are causally connected. In ‘this case, We find iene 
Hat the accompanying circumstances B and C are the tances are 
f&me. Hence, this illustration shows that the Method the same: 
Concomitant Variations is a special form of ee y 
od of Difference. The instances differ in nothing 
fse except in the concomitant variations of A in the 
Hecedents, and of a in the consequents. Jiris clean 
at We can be certain that the other circumstances 

upplied by 


bs, 
| 
y 


ee 
x & ~~ 
4 © 
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d i | if the Carveth Read, however, mentions anothers. 
F art ett / f Concomitant Variati an- 
EE ing circums of the Method of | : riations, in wy 
M tancesare _ the accompanying circumstances are not the samet 
>) different, it” different. The following symbolical example , 
‘fa. isamodi- . è "EN 
: H ` ficationof illustrate this form :— 
> the Method Le) ner abe 
mae ot Agree- a a, dle 
ea: Ag 1D ge O a ef 


«`. A is the cause of a 


In this case, we find that the accompany: 4 
circumstances are changing from instance to insi, 
and the only thing in which the instances agree 
that an increase in A is followed by an increase in 
From this we conclude that A is the cause of a. If 
clear that in this case, the Method of Concomiz 
Variations is a modification of the Method of A 


ment, and is subject to the imperfections of the l 
method. 


Thus the Method of Concomitant Variations 
be régarded as a modification of the Method 
Difference or of the Method of Agreement, accon 
as the accompanying circumstances are the Same 

ia different respectively. In the former case, it 
method of Experiment while in the latter case, it 
“method of Observation. 


a 


Concrete To take concrete examples:— = 
ples. = (1) We observe that as Heat increases, the n 

the thermometer expands in volume. From this we 

that Heat is the cause of expansion of Mercury. 

_ (2) Pascal proved by the employment of th 

_ Concomitant Variations that the height of Mercu 

_ barometer depends on the weight of the atmosp 

Went up a hill, and of course as he ascended h 

higher, the weight of the atmosphere became less ™ 
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observed that as the weight of the atmosphere became É 
A and Jess, the height of the mercury in the barometer also 

e less and less. Hence he arrived at the conclusion that y 
weight of the atmosphere was the cause of the height of -~ 


(3) Albert the Great (1206—1280) proved the ĉausal rela. * W 
Sion between the moon and the tides by this method. He 
Jobserved that variations in the size of the moon were con- | 
wmitant with the ebb and the flow of the tide and hence | 
foacduded that there was a causal connection between the two. 


ompanyi 5 (4) It is a common experience that the lower the price 
to inst ‘fa thing the larger is the quantity of it which is bought by 
S agree ggonsumers. In other words, the demand of a commodity 
“rease ing mreases as the price decreases. This is the result of what in 


= 


of a. It Economics is called the Law of diminishing utility. 
4 


oncomita| ; 

a pecial feature of the Method of Concomitant This Me- 
| Variations. x abi 

liona i There are certain causes or agencies which cannot there com 

Method 4% Wholly eliminated. These agencies are called by pias dimi 


“accord All Permanent Causes, e.g., heat, gravity, atmos- possible. 

metic pressure, friction, electric and magnetic 

Mluences, etc. We cannot deprive a body of all its 4 

—the nature of the agency precludes such if 

ibility. Similarly, we cannot get an instance in 
gravity or atmospheric pressure is altogether 

t. But though the complete elimination of these 


manent causes is not possible, they vary in degrees 
d. The pheno- 


~CC-0. Digitized by eGangotri. Kamalakar Mishra Collection, Varanasi 


i . 


‘The horizontal line represents Heat and the v 


186 TEXTBOOK OF INDUCTIVE Locic 


eliminated but can be partially eliminated, bee 4. 
they appear in varying degrees. We take j nal 
in which the phenomenon under investigation nd 
goes variations in degrees, and when we find that 
are concomitant changes in some other phenome m 
we conclude that these two are causally conme 
The Method of Difference can only be applied vi 
there is complete elimination, i.e., when the phy 
menon under i inv estigation is present in one jn tana 
and wholly absent in the other instance. . Thus 
Method of Concomitant Variations is applied to: hs 
cases where it is impossible to apply the Methni hod 
Difference. 


Graphic representation of the Method. 


The application of the Method of Concomitant Varia 
may “be illustrated easily by what is called the | = 
Method. One of the varying phenomena is represented b 
horizontal line, divided at various points. The other va 
phenomenon may be represented by a series of perpendit 
lines of different length, according to the point of the hori 
line from which they start. ‘a 


g 


ercury- 
Increase in volume of M 


Degree of Heat. ʻi r 


at which it is divided show increase in the oeg 
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à 


dicular lines show the volume of Mercury in the 
As the degree of Heat increases, the volume of 


ry in the barometer also increases. 


ti the following limitations: 
h -> 


e pii 


Thus ff F 
hus M erved. “According to the Method of Concomitant ethod has 
. to tha. .- no applica- 

Variations we argue that when two phenomena are tion beyond 


served to vary concomitantly, they are causally observed 


ftonnected. But from this we cannot argue that the 
sation will continue beyond observed limits. For 

example, we find that in some cases, Water expands 

Variidinder the influence of heat, and contracts when 

ved posed to cold. As heat increases in intensity, 

er yj ater increases in volume, and as heat decreases, 

menä Nater contracts. But it would be erroneous to 

> hora Suppose that these variations hold good irr all degrees. i 

jOn the other hand, it has been experimentally D 
@certained that Water expands instead of contracting 

[hen it falls below a certain temperature, viz, 3940F. 1 

fence the Method of Concomitant Variations does 

Mot warrant us in making an inference beyond 

served limits. 

(2) The Method of Concomitant 


Application in cases of qualitative variations. The no appli- 
is applied” to cation to 


‘ethod 


| 


Variations has Gye 


Fitthod of Concomitant Variations Seals 
antitati toni ary yanao 
lantitative variations, i.e., when two phenomena vaty in Quality- 


gree. If, however, there is a variation in quality 
d this method i 


d, a new condition is introduced an 
nable to cope with it. 
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tE q 
4p, eliminated but can be partially eliminated, bef, 
pen they appear in varying degrees. We take ine 
A in which the phenomenon under investigation n 
aa goes variations in degrees, and when we find tha, 


are concomitant changes in some other Phenoms 
we conclude that these two are causally conn. 
The Method of Difference can only be applied wi 
there is complete elimination, i.e., when the p 

menon under investigation is present in one imp 

and wholly absent in the other instance.. nus de 
Method of Concomitant Variations is applied tp ah 
cases where it is impossible to apply the M 
Difference. 


ena 


Graphic representation of the Method. 


The application of the Method of Concomitant V 
may be illustrated easily by what is called the Gr 
Method. One of the varying phenomena is represented Hy, 
horizontal line, divided at various points, The other vai. ae 
Phenomenon may be represented by a series of perpenti i” 
lines of different length, according to the point of the hon 
line from which they start. J 


in volume of Mercury: eS 


{ncrease 


Degree of Heat. á 


i _ The horizontal line represents Heat and th ree 0 
at which it is divided show increase in the dest 


; 5 i 
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l, begaf qe perpendicular lines show the volume of Mercury in the 
Ie As the degree of Heat increases, the volume of 
ary in the barometer also increases. 


thari [imitations of the Method of Concomitant Varia- 


“note! tions. . « 

‘ie The Method o f Concomitant Variations is subject i 

he Sn the following Pens One = E 

E. 3 4 (1) The Method of Concomitant Variations has : 
te application beyond facts which have been actually (1) This 

ufibserved. According to the Method of Concomitant Method has 

Wariations we argue that when two phenomena are tion beyond 


d to 
\ k 
Teh erved to vary concomitantly, they are causally observed 


ODS 
fonnected. But from this we cannot argue that the 
fariation will continue beyond observed limits. For 

ample, we find that in some cases, Water expands 
t Vari inder the influence of heat, and contracts when 
he te posed to cold. As heat increases in intensity, 
her eq ater increases in volume, and as heat decreases, 
Water contracts. But it would be erroneous to 
lippose that these variations hold good im all degrees. 
On the other hand, it has been experimentally 
fëcertained that Water expands instead of contracting 
fikken it falls below a certain temperature, viz., 3940F. =” 


‘Perce the Method. of Concomitant Variations does 
Warrant us in making an inference beyond 
tved limits, i 
(2) This a 


(2) The Method of Concomitant Variations t: tae 
application in cases of qualitative variations. The no appli- 
Method of Concomitant Variations 1S applied” to cation to 


AAvantitati variations 
ji antitative variations, i.e., when two phenomena Vary in Quality- 
. gree. If, however, there is a 


variation in quality t 
rios Ds una 1, a new condition is introduced and this method 
ee i “Mable to cope with it. s J 


= 


Tae 
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Sec. 7. The Method of Residues, 
Mill states the Canon of the Method of pw 


4 thus :— 

$ ¢ “Subduct from any given phenomenon 

red part as is known by previcus induction to be 
wr effect of certain antecedents, and the resi 

rg the phenomenon is the effect of the remi 
= ` antecedents.” a 


‘Symbolical To take a symbolical example:— 
Example: ASB iG TEAT abc 4 
BIG ak ilens bc (because B is known tob 
cause of b, and C is ng emo 
to be the cause of c). f 


-. A is the cause of a. 


We find that the complex event gbc is caused by 4 
From previous inductions we already know that Bsa 
cause of b, and C is the cause of c. By calculating). 
ascertain that BC is the cause of bc. The residue of t 
complex event is a. We conclude that the residue | 
effect of the remaining antecedent A. 


- 


f * a 
= Concrete To take concrete examples: E 


Examples: (i) We weigh a cart with load and note the fy 
We already know the weight of the cart alone. my 
tracting the weight of the cart from the total ¥ 
cart with load, we conclude that the difference is 


of the load. 
S - (ii) Jevons’ example: “In chemical analysis’ this # 
aie x constantly employed to determine the proportions 
3 1s. ER of substances which combine together. Thus the € 
ees of water is ascertained by taking a known we 
= of Copper, passing hydrogen over it in a h 


a 
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sdtract the weight of the oxygen A 
learn the weight of the hydrogen à 
oxygen. When the experi- 
...... sWe find that” 


the final weight of the oxide of copper from its, 


1 
E 


PY parts by weight £ oxygen unite with 1111 parts of 
to be gl hydrogen to form 109 parts of water.” r 
residue = This Meth od is based on the principle that The prin- 
emai hat is the cause oF one thing cannot be the cause of opaa aa 
Isdiferent thing. When we are dealing with a com- Method. 


f plex set of phenomena, and we already know the cause 

fof some of them, we conclude that the cause of the 

m toed mainder or residual phenomenon is to be found ° 
q among the remaining antecedents. 


CARVETH READ points out that in this Canon, the 
{phenomenon is assumed to be an effect, and a similar Canon 


This Method is sometimes employed in a slightly 


of theg ferent form. Instead of attributing the remaining 
jue e š COnsequent to the “remaining antecedent”, we are led 


by the presence of the unexplained element in the 
phenomenon fo seek its unknown cause. Mellone y A Ei 
“gj ormulates the following rule to cover such cases:— Canon. 

A S 


d “When any part of a complex phenomenon is still 
dh Mexplained by the causes which have been assigned, 
; ther cause for this remainder must be sought. 


Ey Suppose there is a complex phenomenon pacare Men 


been partially explained but a part of which isis a method 
ill unexplained. We do not know the cause of this of discovery- 


ht explained part or “residual phenomenon”. We 
= Wt “urther enquiries and succeed in finding out the 


= Thus, this Method becomes, to use Mellcnes 
Msssion, “a finger-post to the unexplained”. 


keco. Digitized by eGangotri. Kamalakar Mishra Collection, Varanasi 


«Concrete 
Examples. 


3 ee 


x P 


-r 
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„applied only 
when we 
have made 


some pro- 
ARES 
-of causa- 


ade; 


g a 


~ : = 


‘and verifying them. The following 
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Applied in this way, the Method of Residues « 
method of discovery rather than of proof, tå ' 
source of hypotheses rather than a means of p : 


examples will illustrate this use of the Methoj 3 


Residues :— | 

(a) Discovery of Argon. Lord Rayleigh (1842-1919) fota 
Professor Sir W. Ramsay (1852-1916) discovered a B25, tal fo 
Argon, in 1894 by the application of this method. It gin. 
observed that Nitrogen obtained from the air was gi 
heavier than Nitrogen obtained from other sources, In a 
ing for the cause of this difference in weight, they discord! 
that the increased weight was due to the fact that Nitn 
in the atmosphere was mixed up with another gas, till 
unknown. Thus it was discovered that the presence of úf 
gas, viz., Argon, was the cause of the difference in weight. |SPé 


(b) Discovery of the planet Neptune. Adams andl i 
Verrier discovered the planet Neptune by the applications 
this method in 1846. It was observed that the planet Urs 
presented certain anomalies in its motion—that there 
slight deviation from the path, which according to caicuawja 
should have been its orbit. The influence of the Sun anii ante 
known planets on Uranus was calculated but it was found 3. 
as a matter of fact, Uranus did not follow the calculated 
This led to a search for the causes of the deviations and 
were found to be due to the influence of another pansi 
then unknown, viz., Neptune. 


The special feature of the Method of Rest 
is that it can be applied only when we have 
some progress in our knowledge of causes—only ‘ 
we have attained a certain’ stage in our ™ 
enquiries and proved certain facts of causation 
some complex phenomenon has been for the m 


some excess or deficiency or deviation, We 4 
method, Ta 
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E . a 


lues i, The Method of Residues contains an element The Method : 
It inl of Deduction. In it, all that observation does is to 2 Renae ti 

Of tess stow that certain antecedents are followed by certain REE 

concre consequents. Then begins the process of calculation Deduction. 


- deduction. We calculate the effects of known 


a §31e/found to be the effect of the residual antecedent. 
d. It Direct experience plays a comparatively unimportant 
vas sighi 


id art while calculation or deduction figures largely. 
Jfor this reason, the Method of Residues has been 
regarded as essentially a method of Deduction. 


_ The Method of Residues may be regarded as aj; is a 
pecial modification of the Method of Difference, special 
because, the principle underlying both these methods tion of 
saa S the Same, wiz., if there are two instances, which the Me- 
lifer only in one circumstance which is present in Difference. 
Me instance, and absent in the other, then the 

@creumstance, in which alone the two groups of 


Hance in which*alone the two groups of consequents 
The difference between the two methods, 
ever, is that in the Method of Difference, the 
lance in which the circumstance does not gccur 1s 
lied by Experiment, whereas in the Method of 
dues, that instance is supplied by deduction from 
ous inductions. ‘The Method of Difference 1s 
‘adit ductive method par excellence, while the Method 


H Residues contains an element of Deduction. 
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Sec. 8, General Remarks about the | 
“Methods” i 
A. INTER-RELATION OF THE F 
EXPERIMENTAL METHODS, 


a  Mill’s Five Mill formulates five” rules for causal inya Pi, i 
x ’ Methods: tion, which he respectively calls the Method gis 
wo Agreemént, the Method of Difference, the J 
* 


| Method of Agreement and Difference, the Metho 
Agreement 
and 
Difference Of the five Methods, the Methods of Agreems 


H Concomitant Variations, and the Method of Resiġ 
p alone are and of Difference are recognised by Mill as the ty 
"wae 


fundament- : a 
al; while fundamental methods while the others are spie 


forms of the Method of Agreement or of Differ 
or of both. 


heon" The Joint Method, for example, is not 
Methodis independent method but is only a special modific 
Se of the Method of Agreement. ‘The latter metho 
of Agree- vitiated by the possibility of the Plurality of Ca fet 
ment. and with a view to obviating this difficulty, | the J 
Method is applied. ‘The Joint Method is a 
applicatibn of the Method of Agreement, m 
as, in it, we take two sets of instances, one sho 
agreement in presence and the other, agreem 
absence. Hence the Joint Method has very 4 
called the Method of Double Agreement. < 
Method, however, should not be confused 
Method of Difference. 
The Method The Method of Concomitant Variatic of 
of Concomi- regarded as a special modification of the 4 


nod 


= *Mil speaks of “four” methods of 
though he gives “five” canons, because the Join' 

reckoned by him separately. 
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“a eer pi the Method of Dike according tions may x 
‘jrcumstanices. If the other conditions be the same, bea form i 
ġia modification of the Method of Difference; if e ä 

FIVE i other conditions be different, it is a modification Difference. 


f the Method of Agreement. 
The Method of Residues, as Mill conceives it, The Method 


inves 
tl ii truth a peculiar modification of the Method of ° Residues 
the jgDifference”. The pr inciple underlying them is then, oe 


Metis sme, the only difference is ih the way the negative J Menno 
’ Reside ji tance is secured. In the Method of Difference = 
greep e negative instance, in which the phenomenon 
1s the ppimder investigation does not occur, is secured by ~ 
re spageperiment, while in the Method of Residues, the 
Differefteative instance is obtained by deduction from 
previous inductions. 

Of the Methods of Agreement and of Difference, Mill sa 


s not 

odiate gain, according to Mill, the Method of Difference is that Da 

a more fundamental, because, while the Method of fundamen- 
agreement tal 

of Cay merely suggests a causal connection, the peer op 


; Method of Difference proves a causal connection. 


p According to Carveth Read, the Method of ete 
; agreement can be reduced to the Method of that Agree- 


ference, “for the cogency of the Method of Agree- gu ane 


to 
Bile cee... depends upon the omission, in One Differences 
ce after another, of all other circumstances; 
1 omission is a point of difference’. In the L 


od of Agreement, the instances agree only in 
$n point and į in all other points they differ. Hence 
ns mt! fe SA be said that the Method of Agreement can 
hel feco i to the Method of Difference, which 3 
ingly is the most fundamental of all the methods. ¥ 


houla be pointed out that in one sense the Soe sy 
a of Difference also may be considered reducible can be 
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reduced to to the Method of Agreement. The Method of Ds. 
esa ence requires that the two instances should differ y 
in one point, while in all other respects they m 
agree. Hence, the Method of Difference presi, 


| they are Agreement. 


7 l po pema The fact is that Agreement and Differeny 
- . mental, two aspects of the same thing. If two things 
rau. in some respects, it necesssarily implies that in 
‘a respects they differ. Agreement and Differ 


always go together and both of them are equ 
fundamental. It is futile to attempt to reduce Meme 
one to the other. ; 7 

Hence we conclude that the Methods methi 
Agreement and of Difference are the two fundame mpl 
methods, while the other three methods are tinfe 
modifications. firo: 


B. METHODS OF OBSERVATION ANI 
METHODS OF EXPERIMENT. 


A division The question here is—Can we divide the Ex} 
VER a „mental Methods into those that exclusively 


intothoseof Observation, and those that exclusively e 


Observation Experiment? . 
exclusively, shg a 
and those of Such a division presupposes that there i 


Saive opposition between Observation and 


is nc but as a matter of fact, far from there 
posibi. fundamental opposition between the two, 
is a species of Observation—Observatiol 
__ known conditions. Hence, we cannot OMA 
= methods as methods of Observation exclusive 
J _ methods of Experiment exclusively. a 
Mes Le ne ae s . 
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_ ‘The 


Method of Agreement however is essen- Agreement 
thod of Observation, because the sort of is essential- 


i| ‘all a me ; 
which it requires can be supplied by BG method 
vation. 


Nppcervation. If Observation can supply its instances, 
owever we Say, it is essentially a method of Observa- 


diom Experiment, but we mean that if we can employ 
id experiment, we should take the help of other methods 
such as the Method of Difference) which yield more 


Monclusive results. 


od of Experiment. This method can also bet; 


agre on, we do not mean (hat it cannot obtain its materials ` 


The Method of Difference is essentially a Difference 
is : 


essen- 
all 


j a 
ndamegemployed in simple Observation as in our- everyday method of 


inferences. When however we derive our materials 
irom simple Observation, the results are not conclu- 
e It is only Experiment which can furnish 
tances of the rigid and definite kind, necessary for 
te ‘fulfilment of the strict requirements of the Method 
tt Difference. 


‘}ftlication of the Method of Agreement and not an a 
o; 


"E lethod of Agreement. 
| The Method of Concomitant Variations may be 


A 


hod of Difference, according to 


te Fal ly a method of Observation; when, 
; hand, it is a form of the Method of Difference, 
2 entially a method of Experiment. 

Method of Residues is a special 


The Joint Method, being merely a double Theori 


"A independe ; i h 
Mependent method, stands on the same footing as t Catia 


Experiment. 


meth 
Obser- 


con 
L . ant Varia- 
lification of the Method of Agreement, oF of the sions may 


i ces. bé a 
circumstance Method of 


n it is a form of the Method of Agreement, it 18 Observation 
on the or of Ex- 
periment. 


modifica- The Method 


Residues 


he Method of Difference, and as such, it may js essentially 


a method of 
Experiment. 


Agreement 
suggests 
causal con- 
nection and 
as such isa 
method of 
Discovery. 


Sth Difference 
_* proves cau- 
T — sal connec- 
___ tion and as 
g: such, is a 
method of 
Proof. 


The Joint 
Method is 
more a 

method of 
Proof than 
one of 

Discovery. 


Concomi- 
tant Varia- 
tions helps 


, Observing a set of negative instances. 


suggestion is proved to be true, but wi ni 
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be said to be essentially a method of Experimey eat, 
is also used in Observation but its conclusions œ 
certain only when Experiment is employed, 


ÍC: METHODS OF DISCOVERY AND 
OF PROOF. 


ever, is not consistent in his views. So ar ad! 
Method of Agreement is concerned, he condui 
that it suggests causal connection but cannot prouii 
The Method of Agreement suggests a cause, andi J 
Method of Difference determines whether the suppi 
cause is the real cause. Hence from this point of ve? 
it may be said that the Method of Agreement is} 
method of Discovery rather than of Proof. 

So far as the Method of Difference is concent 
according to Mill, itis a method of Proof f 
excellence. 


The Joint Method may be said to be mor 3 | 


. 


method of Proof than one of Discovery. It is spect 


ae Hence it may be said to test the sa : 
cause suggested by the Method of Agreemei 


The Method of Concomitant Variation 
very fruitful in Discovery. When two P 
vary concomitantly, it at once suggests to 
that there is some connection between them. 


j $ ME , 
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i sifcation of the Method of Agreement, the con- ar 
ONS capi} = remains merely probable. ë 
C The Method of Residues is a special form of Residues 

Method of Difference but it is not only a method also helps 

[pf Proof but also a method of Discovery. Some of eu 
he important discoveries in different sciences have J 
wen made by the application of this method. When 
Yee find that there is something unexplained in the 

r Mf renomenon which is known in other ways, we try to 
lind out the cause of the unexplained part of it. 


condo Hence the Method of Residues is a “finger-post to the 
i PrOtNrexplained”. 
e, and 


JS 

cn Sec, 9. Criticism of the “Methods.” 
ment is} Mill makes very high claims for the Experimental Mill makes A 

Wethods. Acording to him, they are “the only high claims 
concemmissible modes of experimental enquiry—of direct “Methods”; 
Proof itduction...... as distinguished from deduction”. He but 

finther says: “The business of Inductive Logic is to 
en Ovide rules and models to which if inductive argu- . 
is spett ments conform, those arguments are conclusive, and 

i therwise. This is what the....methods profess 


vf These claims are not universally granted bY they are 
icians and we may summarise the objections against openi 
Methods under three main heads: vis, (1) Firstly, objec- 
hods take for granted that the complex pheno- tions:— 

f Nature are reducible into simple formule: | 
ondly, the Methods are frustrated by Plurality fi: 
es and Intermixture of Effects; and (3) Lastly, 
ethods are not inductive at all but are at bottom 
| deductive in character. Let us deal with each 

bi 


bjections at some length. - 
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l. TheMe- 1, The Methods presuppose that the ep) 


4 ial hg phenomena of Nature are reducible to a 
that the formule. ‘ 


Nate The Methods suppose that in Nature ph E 


b 
© aresimple are presented in a state of such simplicity that 
5 whereas . 5 i 
4 they are can be represented by simple formule. The Meth ? 
A sea proceed on the assumption that we have a number gy ay} 
"antecedents all clearly determined, and a number g 
consequents of a similar character. As a matter 
fact, however, natural phenomena are so complex tht ¢ 
the representation of the antecedents by A, B, Ge 
and of the consequents by a, b, c, etc, is gf 
deceptive. ‘The employment of the capital and sal, 

letters would seem to indicate that we can detect d, 
once which fact is antecedent and which fact js CON ot er 1 
> quent. But frequently this is not the case. Hentor of | 
Whewell complains that the “Methods” take idi 
granted the very thing which it is most difficulty 
discover, wiz., reduction of the complex phenomemi. 
Nature to simple formulz. l 


Mill answers this objection by admitting # 
į it is difficult to obtain premises of Induction a 
A reduce them to simple forms. But before try 
reduce a complex phenomenon found in Natut 
simple forms, it is necessary to know the form tom 
the facts are to be reduced. Just as in Deduct 
have the syllogism to which all deductive arg 
conform, so in Induction, we have the “Metho® | 
which all inductive arguments must conform ! 

that they may be valid. 7 


2. Plurality of Causes and Inte mixtu 
Effects frustrate the Experimental x 
The Inductive Methods suppose two t 
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a an effect has only one cause, or set of antecedens See 
iy (ii) different effects are kept apart and are to tHe" hie 

+ jatinguishable. But both these suppositions are thods.” 

DO mess» yf arranted. 

at thel ‘Plurality of Causes’ states that the same effect 

le id'may be due to different causes on different occasions. 

nber @pis frustrates the Method of Agreement. The 

nber multiplication of instances and the application of the 

atter @ pint Method may considerably reduce chances of the 

lex th frilure of the Method of Agreement but the possibility 

C ef of error does not disappear altogether. Even the 

$ qi Method of Difference can only prove that in the given 

d sdf ase, a particular circumstance is the cause. But it 

elect annot prove that it is the cause in all cases. As the 

| Com other Methods are modifications either of Agreement, 

Henfor of Difference, they also are more or less liable to 


ke fffrustration by the Plurality of Causes. 


i According to ‘Intermixture of Effects, the effects 
} of different causes may not be distinguishable, and a 
f single phenomenon may be the result of causes opera” 
$y ing jointly. For example, a good crop is a single 
my Mich is the joint effect of several agencies, 69: the 
J Mature of the soil, sufficient rain, labour of the 

um} “itivator and so on. The Experimental Methods 
lire that separate effects should be distinguisha be 

the fom ABC a b c; hence, if the various 

ects are mixed together, it is impossible to eas 

hich antecedent, any one of the intermixed en 

l €, and therefore, the Methods become inapplicable 

4 Such cases, 

_ In cases of Intermixture of Effects, the 
Ncomitant Variations and of 
me help. If two phenomena va 
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Methods TONG 
Residues are Of Concomi- 


ry concomitantly, tant Varia- 


8 

gA 

-tions and 

i Residues are 

~ useful to 
combat 


Intermix- 
ture of 
Effects. 
The best 
method to 
combat In- 
termixture 
termixture 
of Effects 
is the 
Deductive 
Method, 
which isa 
combina- 
~ tionofIn- 
~ ductionand 
Deduction. 


- 


E 3.. Formal 
character 
jai of the Ex- 

a perimental 


7 _ Methods. 


fim. 


Agreement. 


te 
Po sd m? 


4 
“, 


En 


. investigations”. The truth of this remark w 
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there is a strong suspicion that they are Causally 
nected and that suspicion may prove the starting è 
of fruitful results. The Method of Residues aly; = 
of some help, for, when we notice some unexphi 
residue in a complex effect, we are led to Suppose 
additional cause for such residue, and we 
further investigations in that direction. i 

It may be pointed out, however, that the Expy 
mental Methods cannot completely overcome idiom 
difficulties arising out of the Plurality of Causes ai Flimi 
the Intermixture of Effects. In order to cope way «< 
these difficulties sucessfully, it is necessary to emp E 
what is called the Deductive Method, which isfiiyh 
combination of Induction and Deduction. feci 


3. The so-called Inductive Methods are alt 
deductive in character. 


The most serious objection against the Exp 
mental Methods is that far from being “induc, 
methods”, in which we proceed from the particular dedu 
the general, they are really deductive in charatg i 
proceeding from a general principle to a partiti 
application of it. As Bain puts it: Tie 
called by courtesy Inductive Methods; they ares 
properly Deductive Methods, available in In 


quite clear when we fully understand the p ce . 
reasoning involved in the Methods. ¥ 

The Method of Agreement is based 0 
principle: “Whatever can be left out without p i 
to the effect can be no part of the cause” 
principle is deduced from the Law of Causation 
Sec. 2 of this Chapter). ‘Taking this princip 
major premise, let us have the following sy 
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Whatever can be left out is not the cause : 
BOD E, can be left out . M 
oa, B,C D or E is not the cause e. 
`I. t the Law of Causation states that every event has 
Buse. Therefore, the Method of Agreement con- 
des that the invariable antecedent, A is the cause 
of the invariable consequent, a. 

‘thus, the Method of Agreement is a deduction 
Hom the Law of Causation, and the principle of 
mination deduced from the Law of Causation. 


«| 
OP Wil So also with the Method of Difference. The Diference. 
o emp fito of Difference is based on the principle: 
ich ing ‘Whatever cannot be left out without affecting the 
effect is the cause”. Taking this to be the major 
premise, left us have the following syllogism: 
F Whatever cannot be left out is the cause. è 


A cannot be left out. 
-.A is the cause. 


us we find that the Method of Difference is a 

duction from the principle stated above, which again - 

deduced from the Law of Causation. 

4 ety, it can be shown that the Method of Conconi A 
; ncomitant Variations is a deduction“ from the! tions. 


“An antecedent and a consequent ia 
e 


7 
+ 


30 far as the Joint Method is concerned, as it Joint 


modification of the Method of Agreement, it stands Me” J 
€ same footing as the latter method in this respect. Eo 
As for the Method of Residues, Mill himself Method of 

fS that there is an element of deduction in it, 

ch as the negative instance, showing the absence 

he phenomenon under investigation, is secured not 


p 
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by Observation or Experiment, but by Deduction 
previous knowledge. It is quite clear that pg 
special form of the Method of Difference it stang 
the same footing as the latter in this respect, 

Hence we conclude that the so-called Indusi 
Methods are not inductive at all but purely dedy 
in character. They are deductions from the ] 
of Causation. As Carveth Read says: “Ind 
Logic may be considered as having a purely fg 
character. It consists (1) in a statement of the 
of Cause and Effect; (2) in certain immediate intel ap 
ences from this Law, expanded into the Canons; (j A 
in the syllogistic applications of the Canons to sp 
propositions of causation by means of minor premi 
showing that certain instances satisfy the Canon 


TYPICAL EXERCISES WORKED OUT. § 


Q. Name the Experimental Method by wh 
each of the conclusions is proved, explaining! 
applicability in each case:— 


[GENERAL Hints: In answering questions 0 
description, the student will do well to remember the # 
characteristics of the different Methods. The Metho 
Agreement requires several instances, at least two, Whon 
in’ the presence of some circumstance; the Joint s 
Tequires two sets of instances, each containing several 
at least two; and some circumstance is uniformly. 
the positive set and uniformly absent in the negati 
Method of Difference requires only two instances, W 
only in one circumstance, other circumstances being é 
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Scarlet flowers have no fragrance, 
r:—This conclusion has been arrived at by the 
the Method of Agreement, 
ine several kinds of scarlet flowers and find that 
agree in this that they have no fragrance. Scarlet. 
d absence of fragrance are uniformly present together 
instances, and hence according to the Method of 
s they are causally connected. = 
A This conclusion is menely probable and not absolutely 
onain because, the Method of Agreement cannot conclusively- 
ove causation. : 
2) If a particular portion of the brain is removed, a 
dicular part of the body is paralysed, 
: the r:—This conclusion has been arrived at by the- 
ate inil application of the Method of Difference. 
10ns; (if We take two instances only. In one instance, the entire- 
t Wain is there and all parts of the body are working normally. 
to spetjp the other instance, which is obtained by experiment, we- 
premig] move a particular portion of the brain and find that while: 
* father circumstances remain exactly the same, a particular part 
anons fof the body is paralysed. Hence we conclude that the removal 
(ofa particular portion of the brain is the cause of the paralysis: 
DUT, lof a particular part of the body. 
| _ The conclusion is certain, because, in this case the instances 
iequired for the application of the Method of Difference have 
ten supplied by experiment. As in experiment we can contro 
he surrounding circumstances, we are positive that the 
J itstances differ only in one respect and other circumstances are 
} Gactly the same. 2 
a, (3) The increase in the number of crimes in a village 1S” 
Gue to the removal of the police station. 


$ Answer:—This conclusion has been arrive 
ey PP a of the Method of Difference. ‘ à 
|. We argue in this way. The police station is there an 

re are a few cases ot a The police station is removed, 
Crimes increase. Hence according to the Method S 
MN hence: we seek to arrive at the conclusion that the remova 
exact] O the police station is the cause of the increase of crimes. 

ied by Observa- 


Pe 
a, this illustration the instances are suppl 
fy th same, and that the: 


ia tat by Experiment and hee 
ao ircumstances are exac A he hange introduced 


conclusion is not certain. 
Dae the cause of the death 


(1) 
ein of 


d at by the 


fg ion of the Method’ 
4 mes is a fallacious application of the Me 
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It is argued that something is introduced and 
happens. ‘The comet appears and the king dies, But 
the appearance of the comet, there were various other 
dents; and again, besides the death of the king, 
various other consequents. It is not at all true tha 
change in the antecedents is the appearance of the 
the only change in the consequents is the death-of th 
Hence the necessary*conditions of the application of the N 
of Difference are wanting. 

In fact this argument illustrates the fallacy of post p 
ergo propter hoc, according to which any and every antegeqeji™“ 
is mistaken for the cause while the real cause must at S 
invariable and unconditional antecedent. Bd 


(5) Intermittent fever is found only in places where th 
are marshes, even though they differ in every other resh fat ore 
Answer:—This conclusion is arrived at by the applica" 
of the Joint Method. | 
There are two sets of instances. In the positive sff the 
we examine several instances and find that where there si inst 
marshes, there is intermittent fever; we then take a se dmese 
negative instances and find that where there are no mardalet, b 
there is no intermittent fever. From this we conclude by tygit. 
application of the Joint Method that marshes are the camptice. 
of intermittent fever. ET 
The conclusions arrived at by the application of We il 


Joint Method are more probable than those which are amnieffineg 
cat by the application of the Method of Agreement. — nanais < 
the given conclusion may be said to be highly probable [¥arjat 
not certain. itich 


(6) A nation becomes more and more prosperous ti k 
develops in an increasing measure habits of induslty SBE 0 
prudence. 


ae ( 
Answer:—This conclusion has been arrived at by Bttspec 
‘application of the Method of Concomitant Variations. 
_ . We observe several instances and find that as hani 
industry and prudence develop more and more, a ® 
‘becomes more and more prosperous. Thus indus 
‘prudence, on the one hand, and prosperity of a na 
the other hand, vary together. Hence accor 
Method of Concomitant Variations, industry and pruc 
the causes of the prosperity of a nation. x 
In this illustration the instances for the applic 
‘the Method of Concomitant Variations have been $ 
‘Observation and not by Experiment, and as such the & 
is not so certain as it would have been in the latter 


(7) Heat is the cause of the melting of ice. 


Answer:—This conclusion may be arri at 
application of different Methods but the nature of the £ 


EXERCISES WORKED out 25 a 
mae. 
fp § 

fe penises from which the conclusion is drawn would bi, 
A pein different cases. be i 
A } 


we examine several instances and find that in alf 
tee heat is present and ice melts, According to the 
itkod of Agreement we can arrive at the conclusion that heat 
nthe cause of the melting of ice. 


i e again we make an experiment., We take a lump ~ 
E; S and apply heat to it. We find that ice melts. Accord- 
eto the Method of Difference, we can conclude that the 
fe nication of heat is the cause of the melting of ice. 


Suppose again we find that the greater the heat, the more 

y does ice melt. In other words, the degree of heat 

ithe rate at which ice melts vary concomitantly. Hence ` 

seording to the Method of Concomitant Variations, we can ò 
“Fonclude that heat causes the melting of ice. 


Lastly, this may be an illustration of the Joint Method 

His the following circumstances. Suppose we observe two sets 

Hinstances. In the positive set of instances, heat is uniformly 

ent and melting of ice is uniformly present; in the negative 

o margaiet, both are uniformly absent. From this, according to the 

we by Wint Method we conclude that heat is the cause of the melting 

| the caup ice, ‘ 

} Though as shown above, this argument may be used for 

Be illustration of the Methods of Agreement, Difference, 

He imcomitant Variations, the Joint Method alternatively, the 
Maat satisfactory view is that here the Method of Concomitant 

tions has been employed, because heat is a phenomenon 

canot be wholly eliminated. It may be mentioned that 

ses where several answers are possible, the student may 

only one, provided he gives his reasons. 


(8) Two small pieces of blanket, exactly alike in all 
ets except that one is clarta white and the other black, 
laced on a block of ice. . After a certain time it ts foun 
lhe black piece has sunk deeper into the ice bs ne 
Fit one. Therefore, it is concluded that black absorbs mo i 


“tan white, 
$ d on the Method of ‘ 
nd two instances only. 


on of i 
are 3 


ances are obtained by Experiment, we are 
ements of the Method of Difference 
With, and the conclusion is certain. 


have beer 


eed 
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(9) A large number of birds has been exami A 
found to be without teeth. . Therefore, it is inferred a if Ji 
birds are without teeth. s kat al tand 

Answer:—This argument is based on the M 
Agreement. We examine several birds and observe thata. Spi 
‘are without teeth. In other words, the several birds gat 


aaa | al k 
' 

i 

- 


e 


pre E 
a . agree in not having teeth. From this we conclude ammas (i 
E to the Method of Agreement that there is a causal conn Gia 
i betwen the nature of birds and absence of teeth, Asy an 
Ws Method of Agreement cannot distinguish causation Ve 
N1 co-existence, we cannot be certain as to whether there ae Ai 
+ relation of co-existence or one of causation between these tof bad, 
‘E phenomena. “ae Tage is 
hy (10) One Sunday morning in a poor country parish eon ' 
is appears the surprising phenomenon of a half-sovereign i, ge ™® 
? offertory; the clergyman knowns by repeated experience tm D 
l “none of his flock ever by any chance gives more than a sii; 
Biri three-penny piece; but he has perceived a stranger in tha) ~ 
_4 -gregation, and, therefore, he concludes that the stranger is” a 
na" doner of the half-sovereign. E (l 
ti Answer:—This argument is based on the Metho fisd ho 
~ Residues. The clergyman finds various small coins asiffrar gl 
‘half-sovereign. From previous knowledge he knows -.. 
of his flock would give a half-sovercign. Therefore, this reidq, [F 
phenomenon must have a cause. The half-sovereign must lay 
been given by some one other than members of his floc i 
-when the cleryman finds that there was a stranger, he condi hy 
} that the stranger must have given the half-sovereign. z= 
‘instances have been obtained by Observation, the conte 
‘is probable and not certain. 
(11) Despotic government gradually disappeats & 


$ ar people are more and more educated. ister 
Jë Answer:—This argument is based on the Methey — 
7 ‘Concomitant Variations. We find that two phenoment Titra 
i education and despotic government vary together; as ect 
F increases, despotic government gradually decreases. „Sram 
. f we conclude that they are causally connected. ‘This § 
instance in which the Method of Concomitant Vanatoare 
‘modification of the Method of Agreement and as SHar 
‘conclusion is probable but not certain. ey 
(12) Able. men have generally very bad handsoriting © |The 
good handwriting is frequently found in men doing CO Lark 
tively little mental work. Hence it is inferred t 

strain is the cause of poor penmanship. 
Answer:—This argument may be analysed as 
We examine several instances» and find that where 
ability, there is bad handwriting; this is the set 
‘Instances. We examine several other instances | 
sability is wanting and bad handwriting is also ¥ 
‘is the set of negative instances. From this acco 
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a i. Method we conclude that ability is the cause of bad 
d thar g IF seritiNg. 
bs ham 


3) Mosquitoes cause malaria, because both-mosquitoes 
‘cases of malarial fever have become much garer in parts of = a 
Conneriigtyaly, and West Africa and elsewhere after these districts were 
LAS th dll drained. 
ton fg Answer:—It is observed in several instances that drainage 
Bi tad, and mosquitoes and malarial fever are present. Drain- 
fas js improved, mosquitoes and malarial fever become rarer. 
Fom this it may be concluded that bad drainage is the cause 
“Vi mosquitoes and malarial fever, by the application of the 
rie od of Concomitant Variations. The conclusion actually à 
e sn however is, Mosquitoes are the cause of malarial fever,« 
eas the proper conclusion warranted by the premises is 
Hist mosquitoes and malarial fever are co-effects of the same 
muse, viz, bad drainage. 
(14) Scarlet poppies, scarlet verbanas, the scarlet hawthorn 
ld honey-suckle are all odourless; therefore we may conclude 
silat all scarlet flowers are destitute of odour. 


mal [Hints: This is an inductive argument based on the 
must abietliod of Agreement. We observe several kinds of scarlet 
flock aemers and find that they agree in being odourless. From 
e congas We conclude that there is a causal connection between ti 
i ga scarlet colour in flowers and odourlessness. , As the 

augeetiod of Agreement is based on Observation, it cannot 

guish causation from co-existence. It may be that the 4 


Hence at best the conclusion can be said to 
ble and not certain. See p. 203, Exercise (1)]. , 
15) It has been held that linnets when shut upone 
tated with singing larks—the skylark, woodlark or at 
t adhere entirely to the songs of these larks, instea of 
natural song of the linnets. We may infer therefore 
birds learn to sing by imitation and their songs are no T 


innate than language in man. 


Hints: This argument is ba i 
ence. Linnets sing naturally in a particular neng 
some linnets are shut up and educated with, Sink 


inatomy, found that 


and not curved, as Galen, 
: ? thousand years, 
on the subject JOT A be right; that 
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i 


narrow trousers worn at the time had made Pigs 
f ar 
straight. 4 
[Hints: The argument of Sylvius may be said wee 
based on the Method of Difference. Suppose the this 
is naturally curved, Narrow trousers are worn and the 
bone becomes straight. The introduction of a new f ig gerta! 
followed by the change and therefore must be the quo th! 
the change. Now this argument takes for granted trot the ca 
without any justification, viz., that as a matter of fact, hi 
thigh bone was curved at the time of Galen, and f S fricks 
during the interval between the period of Galen and t 
Vesalius, there was no other change introduced ex 
wearing of narrow trousers. Hence the argument has no 
whatsoever. In the Method of Difference the instances g 
be secured by Experiment and we must be certain that gap We ot 
differ only in one respect while in other respects, difere 
exactly the same. As these conditions have not been fulta a the 
in this case, the argument is worthless. ] ‘bond i 
(17) States that have grown outrageously luxurious 
declined in power. Hence we conclude that luxury was 
cause of their downfall. 
[Hints: We observe several instances in which sz 
were outrageously luxurious and there was decline of pow 
According to the Method of Agreement, we conclude Ù 
luxury is the cause of the downfall. This conclusion horas 
is merely probable. Extreme luxury at the worst my if 
one of the many conditions of the downfall but it canmity 
regarded as the sole cause. Hence this argument may 
said to illustrate the fallacy of mistaking a condition fe 
whole cause. ‘Luxury’ and ‘Decline in power’ may 
co-effects of a common cause e.g., institution of slavery 
corruption of officials, an army too powerful for disciPaleyyh 
(18) The eating of mangoes is the cause of boils. | 
[Hints: This argument is based on the Metho, ' 
Agreement. We want to find out the cause of boili” 
collect by means of observation several instances 0! fe 
suffering from boils and find that one circumstance n 
to all these instances is ‘the eating of mangoes, while g 
circumstances are different. From this we conclude thal 
is a causal connection between ‘the eating of mansiai 
‘boils’. As the argument is based on the Method 0 : 
ment, the conclusion is merely probable and not 
_ (19) The mind must be a function of the br 
serious inpury to the brain is always followed 
consciousness. 
[Hints: This argument is based on the 
4 ent. We collect by means of observa 
instances in which we find that while in the an 


the bone was curved in its natural condition, but th al 
ii 
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wus injury to the brain, there is always loss of consci 
m he consequents. From this invariable and onion 
we conclude that serious injury to the brain is the 
and loss of consciousness is the effect. As the argument 
on the Method of Agreement the conclusion is not 
WAIS a It should be pointed out here that consciousness and 
7 fatten sh ha brain are absolutely different and as such one cannot be 
+ Cay di pe cause of the other. | 


"ROBE (20) A conjuror produces wonderful results by different 
ther the | 


ricks on different occasions, taking care to wave his hand 
Dich time, Therefore the waving of the hand is the cause 
i 7 the wonderful results. : 

f {Hints: This argument illustrates how the possibility of 
a plurality of causes frustrates the Method of Agreement. 
We observe several cases and find that a conjuror performs 
Waferent tricks and on every such occasion there is waving 
althe hand. From this we conclude that the waving of the 
“Td iend is the cause, and the tricks are the effects, As a matter 
“if fact however the waving of the hand is an irrelevant 
jan ecedent and the real cause is different in different cases.] 


EXERCISE V. 5 


“ 1. What do you understand by the Experimental 
“wMethods? Why are they so-called? $ 
“A 2 Why is it thought necessary to deal with the Methods 
mal, Mi Experiment in Logic? z 

; Discuss the question whether the Inductive Methods 
y be viewed as mere weapons of Elimination. | 
4. What are the two main principles involved in Mill's 
anons of the Experimental Methods? ee 
_5. What are the various Canons of Elimination‘ Sao 
concrete examples how each of them furnishes a method 0 
Into causation. SR hich 
_ Enunciate and explain the canons or principles whi 
e the Experimental Methods. Give concrete illustra- 


pre the Principles of Elimination and explain their 
: e Experimental Methods. ; 
8. Explain and illustrate the Method of Agreement. as 
cal and real examples of it. How is te 
om Give an example. What is the a ple the 
lai i concrete exam 
“xplain and illustrate pr fs difficulties connected 


rare inting out its 
od of Agreement, pointing ou 
and disadvantages. How are the disadvantages 


ixture of 
plain how Plurality of Causes and Intermix 
affect the application sol the Method of Al t. 
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What advantage has the Method of Difference over the 
of Agreement and what advantage has the latter Over 
former? 

12. State the Canon of the Method of Agreemey „IgM 
illustrate its use by a concrete example. When js jt it 
to use the Joint Method of Agreement and Difference? 


d trate it by a concrete example. 
13. “The Method of Agreement is essentially a method g tari 
4, observation, the Method of Difference, of experiment.” fy." 


ly and illustrate. : 
14. ‘The Method of Agreement is a method of Discov mitar 
i ‘The Method of Difference is a method of Proof.’ Explain glad 
significance of this remark. sg 
14A. “The chief use of the method of Agreement, isaf. 
A) ‘suggest hypotheses as to the cause.” Explain with examp a 
15. Explain why it is necessary to employ the Joule 
Method of Agreement and Difference. State and illustrate ti 
Method by a concrete example. fe 
16. Enunciate the Joint Method (the Double Method feren 
Agreement), illustrating it by a concrete example.  Whatijite cas 
the special advantage of this method? Jemploye 
_17. Give a brief account of the Joint Method of Amal 30. 
ment and Difference, and with the help of instances show wil anatic 


are its advantages and disadvantages as a scientific methi" 31. 
j 18. State in your own words and illustrate with examse™ he 
(symbolical and real) the Method of Difference. Show tid) 32. 
a common instances that the Method plays a great pat @ emboli 
OE : everyday inferences. __ peeducti 
F>. 19. Explain and illustrate- the Method of Differempetteced 
; showing how it is oftener than any other the basis of ordi” 
F inferences. E 
= - 20. Explain and illustrate the Method of Difles 
a showing its close connection with experiment and ractical f 
ei Point out how a careless use of it leads to the fallacy o 


hoc, ergo propter hoc. 
21. Explain, giving a concrete example, the Metho 
Difference and point out its relation to the Methods of 4 
comitant Variations and Residues. Explain the namm 
Phenomena for the investigation of which the last two™ 
are particularly suited. aie 
22. The Method of Difference is claimed to be "aj 
nature of an experiment. Why? Give examples. | 
23. State and illustrate the canon of the 
erence. Why is this method applicable only to the 
where experiments can be employed? , 
„24. Discuss the principle underlying the M t 
Difference. Give a concrete example. Show how i 
plicity of instances increases the probability of mag 
r as the Method of Agreement is concerned: A 
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kul ox State fully and clearly in your own word 

PZ onitan Variations, with examples. On Eija 
SdM riple is it based? Of what other Method is it a modi. 
[s it a method of Observation or of Experiment or 
join? In what dae of cases is it the only possible induc- 
č od, and why? 

Re splain and illustrate the Method of Concomitant 
trations. What are the circumstances under which it is 
dally applicable? 

27. When is it necessary to employ the Method of Con- 

tant Variations? | Explain and illustrate this Method 

ating its different forms. : 
$ 2 Give a concrete example of the Method of Concomi- 

nt, ielat Variations. Indicate the limitation of this Method. 

xanpain the principle of the quantitative equivalence of cause 
S 


ihe a in which each of these methods is appropriately 
emp ye É 

Amt 30. Explain with examples the method of Concomitant 

v Vanations, and its relation to the method of Difference. 


dl 31. Explain the method of Concomitant Variations and 


Shor 4} 32. State the Method of Residues fully with examples, 
pat #embolical and concrete. Does it involve any element of 
duction? Show how it may lead to the discovery of new 
dents. Give some examples of this. á 

33. Show, by an example, that the Method of Residues 
es the application of Deduction. 

. Explain the nature and the utility of the Method of 
ues and illustrate your answer by a concrete example. 
$5. What are the two ways*in which the Method of 
ues may be applied? 


. The Method of Concomitant Variations is only a 
ication of the Method of Agreement. Explain critically the 
of this Statement, illustrating your answers with examp a 
is. „Mill has formulated, not five Inductive Methods p 
iha apeina equity Discuss. o 
muctive Methods inter-related! 2s : 
Can Inductive Methods be correctly divided into 
er of Observation and methods of Explanation or 


Ow that the so-called Induc 
character, 


d Experimental Methods? re Methods are really 
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41. Discuss the part played by deductive ing 4 
inductive enquiry. i erene i 
42. Show how Intermixture of Effects Prevents 
employment of the Experimental Methods. Do e 
Experimental Methods fail in such a case? Give reas 


your answer. ; 
43. How do Plurality of Causes and Intermixty, | 


Effects tend to frustrate the application of the Experiy 
Methods? And what are the remedies by which the diffen 
created by them are overcome? isy 

44. Explain and illustrate the chief difficulties which te 
to frustrate the Experimental Methods, indicating clearly hi 
ways in which they are overcome. i 

45. Explain and illustrate—Negative instance. What; 
the importance of the negative instance in inductive rea sori 

46. Show by examples how experiments help to pa 
causation. , i 

47. Attempt a critical estimate of the use and import 
of the Inductive Methods. 

48. Construct an inductive argument to prove that si 
article of food or some habit is beneficial or injurious to 
and analyse your reasoning showing the method or metki 


employed by you. ! 
l adi 
EXERCISES FOR ADVANCED STUDENTS. 


1. How does Mill's Method of Agreement differ fay 
Simple Enumeration? Explain with illustration, On i” 
presuppositions is the former method applicable? : 1. 
fts defects and its utility in scientific discovery? | o g k T 

2. Explain the Method of Concomitant Variations. p 
examples of cases where its application is extremely pront 
and point out the limitations attending its use. 

_3., Analyse and describe in logical terms the 
which any important discovery of recent years was mac. 

4. How far does the validity of any of „the Inox 
Methods depend on the possibility of expressing Or 
effect quantitatively? -on 
_ 5. Explain why the Method of Agreement requires © 
instances, while the Method of Difference is satisfied W4 
precise experiment. ‘ : 

_ 6. Can the Method of Residues be fairly © 
inductive in character? if 

7. What does Mill mean by Cause? How, 
methods adequate for the discovery of causes in 
of the word? due Pc, 
8 State the Experimental Methods, and Ge 7 
from the ultimate postulate of Inductive Logic -reem 
geen roost the actos ot 

uierence, and out the precise on of Ui 
in scientific oo hee pr a 


j ' cti 
16. 
we 


method 
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jscuss the logical value of Mill's Method of 
Dering more particularly whether his pls es 
t ntation conforms to the actual process of scientific 


very: w far have the Experimental methods assisted the 


oP 1. Ho 
1l. of the laws of Nature? Give illustrations in support 


ar tl re importante 
at are the more important objections br 
p the methods of Induction formulated by Mill? age 
#e view of the value of these methods. 
aE 13, To What uses are the several Inductive Methods 
a o p B eate? How does Plurality of Causes affect the 
h nou ? P 
“14, Can the Methods of Induction be reduced to one 
Myghod? Are they logically valid? 
} 3. Explain the following, giving explanation of the terms 
porasi aoled in it. “There is one fundamental mode of Proof— 
f Agreement through all nature—by which all ultimate laws are 
hat SiBigiblished including causation, There are several derivative, 
j@tuctive or dependent methods of Proof, the special Methods 
aa Elimination—Agreement, Difference, Variations; they are 
aled by courtesy Inductive Methods; they are more properly 
Deductive Methods available in Inductive investigations.” 
NTS.) 16, If ABC have been followed by xyz, and BC by y2 
„aie we entitled to the conclusion that A is the cause of x? 
ag nswer fully. 
| 17. Exemplify the Method of Induction in a case in which 
‘Pilypothesis is established by observation. 
8 What is meant by saying that the cause of an effect 
only be proved by a process of elimination. Do 
at such a process is involved in Mill’s Method 
Does any importance attach to the number of 
es examined? If so, for what reason? ; 
ad are experimental methods related to Inductive 
ome inductive methods are adapted for suggesting 
ers for testing them.” Discuss. 
A in arguing from effect to cause what meho ets 
ao Is it always possible to trace back a given i 
H Res | Explain the principle on which the Method of 
of ean oceeds, and flustrate its importance 1n the history 
A. d. $ : Method of 
Show by means of instances ho ma a series of 


w 
ant Variations is a peculiar applicatio 


ns, s i ice. 
ns, of the Method of Differen ciple of the method by 


Explain and illustrate the print 
uanftative relations are established between a cau 
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eee 


ets, 


illustrate its importance for Natural Science. 
=~ 27. Are the canons of inductive reasoning them 
“result of observation? 
28. Bring out the importance of the negative in 
in the experimental methods and point out under what ¢ $ 
stances it ceases to be available. to 
29. ‘Mill's Inductive Methods are all reducible tọ 
principle—the elimination of the inessential’. Explain 


26.-“Explain the working of the Method of Resid 4 


ss 


Pps Best At 


iscuss. ! 

30. State the difficulties in the way of proving the fol 
ing propositions, and indicate any method of investiga 
applicable to the case of each:— p i 

(1) The carriage was not torn till after the front why 

came off. 

(2) Koch’s fluid is a cure for consumption. eo 

(3) The death of the trees planted in the streets sq) _ 

to gas poisoning. i pe 

31. By what methods do you investigate the cause off 
following phenomena? 

(a) The rise and fall of the mercury in a thermomée, 

(b) The habit of saving. 

32. Supposing us to be unacquainted with the causs§ 
the following phenomena, by what methods should we inve 
gate each? : 

(a) The connection between the barometer and the wea 

(b) A person poisoned at a meal. j 

(c) The connection between the hands of a clock. 

(d) The effect of the Gulf-stream upon the climate Milig 

Great Britain. pn 

33. Explain fully what logical methods would bèt 
greatest value in determining; (a) the cause of af 
(b) the date of the next eclipse of the sun; (c) the 
of the retail sale of intoxicating liquors; (d) the p 
or decline of a Public School; (e) an outbreak of 
(f) the explosion of a powder magazine; (g) thung 
are more frequent in the hilly than in the flat coun 
England; (h) that colds are contagious is shown by. 
that whenever a ship arrives at the island of St. K 
islanders catch cold. 


ir 


wae peinent] F 

(ii) As the fury of the storm increased, the pil 
the speed of the plane; hence the storm IS pil 

a Of the aeroplane’s speed, [Post hoc ergot 
c]. A 
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It was long ago discovered that epidemics - 
$ Zi d be prevented by isolating the earliest a What 
l por the idea that promoted this measure? (Was it a hypo- 
es of Law or of Cause?) What method was revealed in 
ification: i 

ihe ver? If to a set of circumstances in which A is known to 
e sole cause of a and B the sole cause of b, there is 

tecedent, C, does Mill’s statement of Difference 
i that the new consequent, c, is the sole effect 


. . Show that the specific problem of inducti 
e fol H begins where the method of Residues leaves off. onret 
ging” 3g. By what method would you verify the law:— 
a i “The shorter the pendulum, the faster it swings”? 
W 39, It is said that light as a general rule retards the n 
f gowth oí plants. By what method was this law established?” 
ts ah 40. It was an old belief that decaying matter such as 
BG) meat generated flies. Can you think of the way in which the 
se of belief was disproved? z 
i 41. If the effectis of ABCD are fully expressed by abcd, 
on and those of BCD by bed, what inductive inference can 
‘Fdrawn and on what principle? State the canon according to 
arati which it is drawn. 
+: ive 42. Compare the Canons of Agreement and of Difference 
= (1) as to the difficulty of finding or preparing actual instances 
ee them and (2) as to their conclusiveness. A 
W 43, What are the two main principles upon which the 
} canons proposed by Mill are founded? . 5 
f 44. ‘I have noticed that A always precedes B; it is there- 
f fore the cause of B.’ Is this good reasoning? oye 
45. What precisely would be necessary, to establish in 
yf order to prove inductively that some change in the tariff laws 
Sf was beneficial to the country? k ESER i 
k: Explain what qualifications it is necessary to introduce 
i interpreting Mill’s statement of th thod. filli 
"47. Give some instances of simple experiments, fulfilling 
} “mpletely the conditions of the Metho 1 sa 
In a certain case of right-side paralysis 4 ssid F 
ed a blood-clot located in the left cerebral peman es 
t statement could be made with regard to Me r ai 
oe a a statement be the direct product of induction 
49. A man having been shot through the heart im- 
ately falls dead. S investigate the logical value a euch 
a as proving that all men shot through the 
0 and led to World 


50. The murder of Archduke Ferdin 
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CHAPTER VI. 
INFERENCE FROM ANALOGY. 


Introductory. 

Various meanings of ‘Analogy’. 

Nature of Argument from Analogy. 4 
Analogy and Scientific Induction. 

Note: Analogy and Simple. Enumeration, 
Strength of Analogical argument. 

Good and Bad Analogy: False Analogy. 


g 
0O 
pp PWN 


Sec. 1. Introductory. 


Inductions proper may be divided into (i) Scientit 
` Induction; (ii) Induction per Simple Enumeration; and À 
Analogy. We have dealt with Induction per Simple Enum} 
tion in Ch. I, Sec. 5B. So far as Scientific Induction is cayCon 
cerned, we have examined its method, its formal nd) 
material grounds, and the Experimental Methods, which aisig 
at the discovery and proof of a causal connection, on j$ 
Scientific Induction is based. In this chapter, we shall procs 
to examine the nature and conditions of the third fom 
Induction ‘proper, viz., Analogy, and show that this is a m 
form of inductive argument. A 


if 
Sec. 2. Various meanings of ‘Analogy: 


The word, Analogy, has been loosely used in @ 
of senses. The original Greek word ‘Analogia’ was &™ 
by Aristotle to signify an equality of ratios, corres) 
the word ‘Proportion’ in Arithmetic. Thus ac 
Aristotle, an inference from Analogy is of the | 


Aristotle. 


_ character:— i 

lings bestest 2A “ 

That is, one compared with two is analogous to two 
with four, 


From proportion of numbers, we pass to othe 

which the terms are not of the same kind. 

ath : The Body : : Virtue : 
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BB. MEANINGS OF ‘ANALOGY’ 217 
| 4s Healthy is to the Body, so is Virtue to the Soul. That ~ 
fate relation between health and the ‘body’ is analogous to 
Vy relation between ‘virtue and the ‘soul’. 
"Jn conformity with this original mathematical acceptation Whatel 
vy the term, Whately defines Analogy as “RESEMBLANCE OF sii 
pe ATIONS.” For example, when a country which has sent out 
Wonies is termed the mother country, the expression is analogi- 
signifying that the colonies of a country stand in the same 
ation to her in which children stand to their parents. If 
Ven this resemblance of relation, we draw the inference 
Pijedience is due from the colonies to the mother country’, it Examples: 
Eid be an argument from Analogy. ‘This form of argument 
Vis been called by some logicians “Analogy of Relations” and 
fy be illustrated further as follows:— : 
E Ais related to B as C is related to D. 
Scien From the relation of A to B, x follows. 
and (@) Therefore, from the relation of C to D, x follows. 
Snument 
n is ceesConcrete Examples :— 
mal and (1) The relation of the captain of a ship to the ship is 
hich sitfmalogous to the relation of a governor to the state: the 


on whidfeaptain guides the course of the ship; therefore, the governor 
| proopaould guide the destiny of the state. i 
p T (2) The relation of Parliament to the nation is Jike that ae 


sav 


‘aboard of directors to a joint-stock company; 4 join tuna i 
mpany is best managed by an elected board of directors; i 
fore, the affairs of a nation Will be best man 
d Parliament. The basis of this argument 15 sa lik } 
n is like a joint-stock company OF 
td of directors but that the relation 
the nation is the same as the relation betwee 
De ors and a joint-stock company- h 
mi!  Accordin of the word in Logic, how- Modern 

pever, ee on ee a a resemblance of erat logicians 
Mill says: “It is on the whole more usual to aaa of 3 
of analogical evidence to arguments from A 


4 i nt to a complete induc- 
yda k Ta on blance of relations”. 


7 en peculiarly distinguishing oe 7 
“is, Mill adopts the revious usa 
ad this kse that a term is used at the present day 
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by logicians. It may be noted that what modem lopie 
‘Analogy’ was designated by Aristotle as Parade) 
Argument from Example. As an illustration, Ari 
the following: Athletes are not chosen by lot, 
neither should statesmen be. We shall now proceed ; 
mine the nature of the Analogical argument understood ing 
sense. 3 


Sec. 3 Nature of Argument from Analog! 1 


According to Mill, Analogical reasoning m 
be reduced to the following formula: “Two thin 4 
resemble each other in one or more respects; 
certain proposition is true of the one, therefor $ 
is true of the other”. Bain defines it as fll) 
“Analogy........+0+. as a distinct form of inferes 4 
supposes that two things from resembling infin 
number of points, may resemble in some o i 
point, which other point is not known to be a 
nected with the agreeing points by a law 
causation or of co-existence”. Carveth R 
defines+Analogy as “a kind of probable proof bs 
on imperfect similarity......... between the data 
comparison and the subject of our inferni 
Welton regards Analogy as “an inference fi 
partial identity of content to further ide 
content”. Thus Analogy is a kind of inferen 
particular to particular, based on imperte ech 
larity and is only probable in character. To til 
symbolical example: 
A resembles B in certain properties, Viz., X, Y 
B further possesses the property m. i 
-'. A possesses the property m, even though | 
is known to exist between m and 
were = Properties x, y and z. 
As a concrete example, the following 
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ffer for the presence of life Oee 


astronomers © 
example. 


hich 

“ihe planet Mars has been generally adopted by 
icians :— ~ 
the Earth in certain respects, viz., 


pars resembles 
f in being a planet, possessing similar atmosphere, 
land, seas, polar regions, temperature, (neither too 


hot nor too cold for life) revolving round the sun 


Y and borrowing light from: the sun, etc. 
Nalop The Earth possesses the further property of being 
ing J 3 inhabited. 
o thi =» Mars possesses the property of being inhabited. 
pects E. : 
refo | Resemblance is the Ground of all inference. 
rence in Analogy is resemblance. We Anal 


4 The ground of infe 

nifer] ame that two things alike in some respect 

“Tome other property—that A resembles B in some properties, with Induc~ i 
g in find therefore, also in some other property. But this is not a tion and 

me othtpeculiar characteristic of analogical reasoning. In Induction” 


well as in Deduction, we similarly argue on the 
for example, we 


follor 
s are also alike in compared 


y be as 

law sis of resemblance. In INDUCTION, 

th Dah ES e:— 5 

oof b J A B, C, D, etc, men who have been examined, are ` 

E. mortal. : : 

> data 4 All men (examined and unexamined)” resembling, 38 they 

aferent] do, A, B, C, D who have been examined, # 

nce f being men, will further resemble them ™ bene 

lentity 4 mortal. 

ance ft] vt diference between an Induction and an eae ' 

fect > is that in Induction, a causal connection be a rty 

T ok between the common properties and th niie Wi e ; - 

og eas, in Analogy, such a knowledge 38 Te aie T 
é instance, we infer that Mars is inhabited, oñ e that l 

e presence of life on the Earth, we a° PE roperties Ay 
is any necessary causal connection betwee S ‘ life. If 

o C n to Mars and the Earth, and reel 

the © = : i 
; used here ina restricted 


_.. The word ‘Induction’ has been ; 
£ to exclude Analogy. 
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k Ay logicians. It may be noted that what modem Jogi 
: ~< ‘Analogy’ was designated by Aristotle as Parag 

p Argument from Example. As an illustration, Aristotle, 
the following: Athletes are not chosen by lot, tle 


a neither should statesmen be. We shall now Proceed oa 
a, mine the nature of the Analogical argument understood nee 
sense. w 


a 


E Sec. 3 Nature of Argument from Analy k 


Definition. According to Mill, Analogical reasoning m 
Mill. be reduced to the following formula: “Two thigh © 
resemble each other in one or more respect 
certain proposition is true of the one, therefor! 
s is true of the other”. Bain defines it as follow 
SANALOZY.....0..00+. as a distinct form of infere 
supposes that two things from resembling is 
number of points, may resemble in some othfpeculi 
point, which other point is not known to bea 
nected with the agreeing points by a law 
Carveth causation or of co-existence”. Carveth Rap” 
Read. defines Analogy as “a kind of probable proof ba 
en imperfect similarity......... between the data! 
comparison and the subject of our inf 
Welton. Welton regards Analogy as “an inferen 
partial identity of content to further ide 
content”. Thus Analogy is a kind of inferen 
particular to particular, based on imper 
Symbolical larity and is only probable in character. T 
symbolical example: aa 
A resembles B in certain properties, Viz., xX, Y a 

n B further possesses the property m. r 
-. A possesses the property m, even though no 

is known to exist between m and 

Ahiria properties x, y and z. 2 
s a concrete example, the following ê 
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>. ch astronomers offer for the presence of life eee 
"the planet Mars has been generally adopted by anpe MN 


à _ yars resembles the Earth in certain respects, viz. 
in being a planet, possessing similar atmosphere, 
land, seas, polar regions, temperature, (neither too 
hot nor too cold for life) revolving round the sun 
a and borrowing light from: the sun, etc. 


inalog! The Earth possesses the further property of being 

ing E inhabited. 

vo thil «Mars possesses the property of being inhabited. R 
pects: q . 3 

"}Resemblance is the Ground of all inference. 


srefore! 
foll The ground of inference in Analogy is resemblance. We 


nferea argue that two things alike in some respects are also alike in compared 
_~ ome other property—that A resembles B in some properties, with Induc- 
1ng 1 fnd therefore, also in some other property. But this is not a tion and 
ne othtpculiar characteristic of analogical reasoning. In Induction* 
) be citfis well as in Deduction, we similarly argue on the 
Jaw ffasis of resemblance. In INpuctioN, for example, we 

Dai Egue: — 
h at A B, C, D, ctc, men who have been examined, are 

E. mortal. : , 
> data FAI men (examined and unexamined)” resembling, as they 
do, A, B, C, D who have been examined, in 
being men, will further resemble them in being 
mortal. 


difference between an Induction and an Analogy, how- | 
that in Induction, a causal connection is known to ‘ 
St between the common properties and the inferred ars 
as, in Analogy, such a knowledge is wanting. i , i a 
hi am ce, we infer that Mars is inhabited, on the an ae 7 
and2 >” tte presence of life on the Earth, we ar not aware th 

hah snecti the properties 
dion {NY Necessary causal connection between ear 
«Ammon to Mars and the Earth, and the presence 0! [t 3 


here in a restricted ! 


he word ‘Induction’ has been used 
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such a connection had been known to exist or if 

? connection is established at some future time, the ~ 
would no longer be merely analogical but would be el k; 
to a Scientific Induction. Again, in DEDUCTION, as in 4 

Deduction. we base our inference on resemblance. In Deduction, 

6 r argue— 

z All men are mortal 
Socrates is a man 

- » Socrates is mortal. 

That is, Socrates resembles other men in some respects exit, 

therefore, will resemble other men also in being mortal, 7 J ste | 

difference between a deductive argument and an BS 

however, is that in Deduction, one of the premises of j 

syllogism furnishes a general law which is wanting in af in 

analogical reasoning. If, for example, there had been gé 

a general law as ‘All planets are inhabited’ we could by 

drawn the conclusion ‘Mars is inhabited’ by Deduction, 

Thus the ground of all kinds of inference, indy 
deductive as well as analogical, is Resemblance; only, f 
Analogy, the resemblance is of an imperfect character, — 


Sec. 4. Analogy and Scientific Induction, fi 


Analo According to Mill, Inductions proper ate 
mani z three kinds, viz., Scientific Induction, Induction į 
vision of 7 ó 
Induction, Simple Enumeration, and Analogy. The esseni 
Induction, according to Mill, consists in an “indu $ 
leap” from the known to the unknown, aai as B 
characteristic is present in Analogy, it should! 
recognised as a sub-division of Induction P 
Analogy, however, is a weak form of inductive 
As con- ment, because it is based on imperfect similari 
Sered with us fully understand the nature of analogical 1 
Induction. by contrasting it with Scientific Induction. 
Ko a (a) In Scientific Induction (and also in I 
proceed foz from per Simple Enumeration) we proceed from ™ 
Sa Speco cular to the general, while in Analogy, . 
ti ar from the particular to the particular. 
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; Jn Scientific Induction, on an observation of a 
af ober of particular instances we establish a general 
P sition; in Analogy, on the other hand, on an 
Vyervation of one particular instance, we pass on 
another particular instance which has not been 
wed. When on an examination of several cases 
hi death, we arrive at the general proposition, All 
Ten are mortal, we have a Scientific Induction; but 
observing certain features of a particular planet, 
the Earth, we draw some conclusion in respect of 
wther particular planet, viz., Mars, we have an 


al, 

anag 

of 

g in i] ang ogy. 

ia E a Mill's description of ‘Analogy’ as an argument from Jn Analogy 
ticular to particular must not be taken literally, If we we explicitly ` 

< fague from one particular to another particular which resembles argue from 

nducti t = A x to 

only, te former in certain attributes, we do so because we have icular 

ie. implicitly formed in our minds a Universal representing the put implicit- 

3 -ommon attributes, and we unconsciously bring both the ly from 

Yatances under that Universal. The difference between Par to 

logy and Induction therefore is that while in Induction upr 

df= consciously express the universal in the form of a general 

A Fiposition, we do not do so in Analogy, though in both cases 

Mi rely on the universal element in the particulars as the 

f Foind of inference. Hence at best we can say that Analogy S 

long as it remains Analogy only—'sticks in the particular > 

ances”, without working out a law of connection between ? 


| 
fi 


7 i (b) Scientific Induction is based on the knowledge (b) In ra 


Ma causal connection, while in Analogy, there 1s #0 TENA d ‘ 
in knowledge. knowledge of 
i In Scientific Induction, we establish avast connection; è $ 
Konnection by the application of the a a 
ods, but in analogical reasoning, 70 such cs i 
ction is established or known to Cee $ 
> we do not work out a ae can ee me 


Phenomena by comparing 2 


? 
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Ra à 

f: tances or by using the methods of Scientific Ind 

at We merely find a resemblance between some ae 

al tance in the phenomenon to be explained and j 
ne phenomenon with which we are already familiar ol 3 
te we use the latter as a basis for the conclusions abog 

i i the former. i 
l (e) Ana (c) Analogy yields merely probable cOncluing f 
© logicalcon: chile conclusions in Scientific Induction Gre cedas 


clusions are 5 aa \ 
robable; It is true that probability is a matter of degrees, anf 
pouchve an analogical argument may have varying degrees g/t 

T are certain. probability from zero almost up to the level aile 


certainty. But an analogical argument, howe 


y strong, cannot reach the certainty of Scienifin 

fie § Induction. In Scientific Induction, a causal conne 2 e 
GF tion is known to exist and thus the conclusap™ 
7 necessarily follows. In Analogy, on the other han 


the similarity is more or less imperfect, and as su 
an element of doubt must always attach to the omh, 
clusion. i 
(d) Lastly, Analogy may be described osi 
stepping-stone to Scientific Induction. In Analogy, 
causal connection is known to exist. It is certat 
+ not true that in Analogy, it is known that a causal @ : 
nection does not exist. On the other hand, there 

a vague belief that though no causal connection is ; 
present known to exist, such a connection will at , 
future time be discovered, and the analogical arguta 
will perfect itself into a Scientific Induction. Till. ; 
desired goal is reached, Analogy is regarded as & HAE yj 
on the road to Scientific Induction or to use A 
of Mill, ‘a guide-post pointing out the direct 
which more rigorous investigations shout 
prosecuted’, Analogy is a source of hypotheses = 
when proved, result in Scientific Induction. a 


Induction. 


ANALOGY AND ENUMERATION 
at 

‘ducting ite Analogy and Simple Enumeration, 

ire, A Induction per Simple Enumeration 


» We argue that S : eo 


1d som wase, several instances of one kind, (crows) exhibit a compan Y 
ias Si wular attribute (blackness), it follows that all crows are 
iar, ang 


s aW In Analogy, because two particular things, (the Earth 
S aby 


j Mars) agree in certain respects, we infer that they will 
Wee in other respects. Thus Induction per Simple Enumera- 
may be said to deal with the denotation. of terms; it 
ases our knowledge of the denotation of the term ‘crow’, 
athe concrete instance mentioned above, On the other hand, 
Hebey deals with the connotation of a term; in the concrete 
ple, our knowledge of the connotation of the term ‘Mars’ 
Wsixreased. But as denotation and connotation are intimately 
ected, these two forms of inference merge into each other. 
tereal distinction between them appears to be that in Simple 
meration, we pass from particular instances to a general 
position, in Analogy, we pass from one particular instance 
® another particular instance, without -consciously bringing 
“Mes instances under a general proposition. 


s such 
he he, 5, Strength of Analogical Argument. 
| as Analogy is based on imperfect similarity and its Analogical 
ogy, pemtlusions are accordingly probable in character. i Srobablé 
ertaidife" Probability is not a fixed quantity but is a matter and not 
A grees, An argument from Analogy may have but proba- 
degree of probability from zero almost up to the penta 
of certainty. Now let us consider the conditions direan 


thich the strength of an analogical argument 
ids 2 


nding to Mill, the value of an analogical ee 
SS con the extent of ascertained resemblance, Saber! 

€ amount of ascertained difference and next with 
Of unexplored region of unascertained properties he value of 
the words of Bain: “The probability is measure EEEN 
ng the number and importance of the points 4 S 
Aat with the number and importance of the as 

“i having respect also to the extent of unknown 
Compared with the known”. 


<n ee a ah 
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(a) Weg (a) Firstly, the greater the number ang i 
importance portance of the known points of resemblance 


of the points greater the value of the analogical argument, 
= EOT: example, the points of resemblance between men a 
ed with lower animals are more numerous and more į import, 
than the points of resemblance between men 3 

plants. Hence the analogical argument ‘Lower a 

mals feel pleasure and pain as men do’ is more » y 

bable than the argument ‘Plants feel pleasure a 

pain as men do’. 

(b) the (b) Secondly, the greater ihe number and 
numberand importance of the known poinis of difference, thela 
nh the the value of the analogical argument. For example, 
points of the known points of difference between the Earth ai; 
Serene) the Moon are more numerous and more impo "a 
than those between the Earth and Mars. Thus 
Moon has no atmosphere while Air is an indispensit ama 
condition of life on the Earth. Hence the absentegh iden 
$ atmosphere is an important point of difference. 
known points of difference between the Earth 4 
Mars however are less numerous and less import 

than those between the Earth and the Moon. 

= the argument, ‘The Moon is inhabited like the Ei 
is less probable than the argument ‘Mars is i ti 

like the Earth’. l 


Da ERE nh ee S beta ser 


P (c) the (c) Lastly, the greater the suember of us i 
get of points as compared with the number of known” ; 
points. the less the value of the analogical argument. — 
Thus where the resemblance is very 8% 
i i difference is very small and our know 


sufficiently extensive, the analogical argumet || 
| approach in strength very near to an Induction 


‘course it can never amount to exactly 
certainty, as Induction. 
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‘the $ should be noted that the value of an argument The value 
nce, WH Analogy depends not merely on the number of peels 
Mt. Foray points of agreement but also on their importance. more on the 
men ang er things being equal, the more the number of the portance 
nportis of resemblance, the greater is the value of the points of 
nen and bgy; but this is not the same thing as to say that Similarity 
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ver akii value of the conclusion is in direct proportion to their 
ore fils, number of the points of resemblance which can be ™mer- 
ur, di, wered. For example, we may argue in this way: 

Vigo men are of the same stature, of the same age, 
and tii. the same initials, live in the same house, come 
heli the same native town; one of them is keenly 
cxamlieWgélligent; therefore, the other must also be so. In 
arth is case the analogical argument is worthless because 
mpe sane of the points of resemblance has any importance 
Thus fvhatsoever. Hence Welton remarks: “The force 
pens yan argument from Analogy depends on the character 
sen identity and not on the amount of similarity”. Ass 
e Mbsangquet says: “We must weigh the points of 
th ttmblance rather than count them”. 


npo 
He The value of an analogical argument has ene 
aeressed by some logicians mathematically in tier fa 


wm of a Fraction thus :— fraction. 


e 


Resemblance 
S 


Difference + Unknown points 


l n ta- 
@ The significance of this mathematical atic 
ds this. The numerator consists a Ti of 
\ for Strength, and the denominator aa so 

. T y 
which weaken the force of he AE particular : 
t think however 


the value of any party 
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E 


ee cular argument in exact mathematical ratio" y 

ti , fraction given above merely expresses in a general «fon 
: i that the number and the importance of resembla 
15i constitute a favourable factor, and the other ie 
i constitute an adverse factor in determining the jy, 

i of an analogical argument. GE A 
R k: Criticism. 


From the above it might appear that the estim 
tion of the value of an analogical argument iş 
mechanical process such as we have in Mathema 
But it should be noted that the process is not an a m 
one at all. Two main difficultics may be pointed gaii so: 
Firstly, two different principles are involved, s i 
Number of points, and their importance. In pra 
it is often impossible to reconcile them. Again, t C 
number of points of similarity is a matter of conlenable 
parative indifference when their importance is smi ru 
Hence it is difficult to decide whether in a givtpsntic 
case, number or importance should be the guidajat 
factor. Secondly, it is futile to talk of the numbertjd aif 
unknown points. If they are unknown, how shai! 
we know how many they are? ‘The ‘unknown’ @f zit 
not be used as a standard of comparison. E ú 


Sec. 6. Good and Bad Analogy : False 
. Analogy. 2 


False The strength of Analogy depends on the ; 
jnalogy is and the importance of the points of simil 
superficial COntrasted with the number and the impo 
nona. 4 the points, of difference, and the numbe 
. = unknown points. Hence, a Good Analog 

” an argument in which a" conclusion is d 
the presence of essential resemblance bety 
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iot ʻ A Bad Analogy or a False Analogy is 
Neral alae in which the conclusion is drawn from 
mb ante an rficial points of resemblance. As Fowler puts 
ther tu. “The term False Analogy is......... .. applied 


,those cases of analogical inference in which there 
ysts no ground for analogy whatever”. Thus False 
Analogy is a fallacious analogical argument in which 

e estin confuse between essential and inessential points 


ent isf similarity. 
hemi 1 Examples of False Analogy due to confusion between 
ematen] and inessential points. 

t an cai (i) A nation, like an individual, must pass through periods 
nted qal@growth, maturity and decay. This is a False Analogy, because 
oie likeness between a nation and an individual palpably fails 
red, tify most important points. A nation’s losses are repaired; the 
practigpaysical decay of a human being after a period is irreparable. 


gain, th (ii) If justice consists in keeping property safe, the just 
' "fan must be a kind of thief; for the same kind of skill which 
of cotlmables a man to defend property, will also enable him to 


is smal teal it. This False Analogy is humorously put into the mouth 
. #iSccrates by Plato in the Republic. The point of similarity 
a gi@eentioned here between a just man and a thief is that they 
guide Possess similar skill in defending property. They both 
Je keep property safe. But there is the most important point 
{f difference, viz., while a just man is not merely a man who 
ta pap who does, keep Property ig Ne hit aa 
’ „does not, keep property safe. eir capacities mi 
wn Alesia but from this similarity we cannot infer that their acts 
E ie Similar. i 
„ ii) Plants, like men, have birth, growth, and decay an 
uh. Men possess intelligence; therefore plants also possess 


mes exhibit signs of intelligence; €g, 

=Y Complex hive ehis: it is argued that ey T 

ee of the human kind. ThS ond "Sis is due to 
a Construct only one kind of hive, 7 

ct, fan can build various kinds of structures according 


e men possess life and 

and pain like men, it would 
there teen important connection between 

ability to pleasure and pain.) 
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v) Sometimes, analogy may be fantastic. F 
os oat gramophones are intelligent, because, wi Peons, 
appear to sing, laugh, talk, etc. That would be rig 
Similarly, it is ridiculous to think that the two person 
names begin with the same letter of the alph 


similar intelligence; two students c oming from t 


institution and so on, will possess similar degree of intelli 
The student will find a highly fantastic pad! ae te 
analogy in Shakespeare's Henry V, Act IV., 
a particular character in the drama, Fluellen says that Kial te 
Henry's life will be similar to that of Alexander the Grafs 
because they were both born in places the names of wki 
begin with M, Monmouth in the case of King Henry, 
Macedon in the case of Alexander the Great, that in bij 
places there was a river and that there were salmons in by 
and that both Kings resembled each other in their rages, fur 
wrath, cholers, moods and so on. d 


The expression ‘False Analogy’ is sometimes ustih a 
also to include fallacious arguments due to an impropysimples 
use of metaphorical language. Metaphors atirhat is 
Similies are good devices to emphasise points @% 3, 
similarity but they should not be mistaken for goig In 
arguments and should not be pressed too far. fi 


Examples of False Analogy due to improper ust 
metaphorical language: r Tt 


(i) The metropolis of a country is similar in many 1% 
to the heart of the animal body; therefore, the mer `; 
of the metropolis is a disease. Figuratively, it may beg 
missible to liken the ‘metropolis’ to the ‘heart’ of a nm% 
body but to argue that such likeness would _ subject ® 
metropolis to a disease peculiar to animals is an 1 
of metaphor. 

(ii) Talking of London, Smollett (British author 
1771) says: “The capital is become an overgrown ti; 
which like a dropsical head, will in time leave t 
extremities without nourishment and support...-- 


1, 


Ie 
. 


nef © 
nprope = 


from the 
e capital 1$ 
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sy Tarif walls hinder trade, for a wall is alw 
` A ication. This is also a False Analogy 
ICY the analogy has been pressed too far. No doubt a 
i an obstacle but it is also a protection for those who 
elter within it. Tariffs are analogous to a wall because 
to promote infant indigenous industries from undue 
ign competition. 
(iv) It is the duty of colonists to obey the mother-country. 
e point of analogy here is that the relation between 
My mother and the child is similar to that between the mother- 
and the colonics. This is correct so far as it goes, but 
er that obedience is due to the mother-country is pressing 


7, : s 

at ‘analogy too far because the colonies have the right to 

e Gre e their own development and sometimes it may cause a 
t ct of interests with the interests of the mother-country. 


EXERCISE VI. 


es tal 1, Explain the nature of Inference from Analogy. Give 

“lith a symbolical and concrete example, stating them in their 

npropysimplest logical forms. f 

rs 2 How would you distinguish induction from analogy? 

IS eB What is the value of an argument based on analogy? A 

ints & 3, What is Argument from Analogy? How does it differ 

yr goajam Induction and Deduction? j 

wc f 4 Discuss the nature, value and uses of andlogical 

an aeu How does Analogy differ from Induction and 
tneralisation? 

|, 5. Discuss the nature, value and validity of Inference 
Analogy. Wherein does it agree with, or differ from 
tific Induction? s ; : 

On what does the strength of analogical Berea 

aah pve an example of a good and an example 

“analogical reasoning. : 

1. pow is the PE of an Analogical argument 


Masy 


8. “In Analogy we must weigh the points sis 


by 

my ance, not simply count them.” Discuss. — É 

"| 9. Explain the functions of Analogy 1n indoeton > x 

10. ‘The foundation and justification fot all nt for the 
ilarity (p, 221), Explain this an Shade of proof. 

ig between analogy and indi eae Discuss this. 

pil. “All Inductive Reasoning is anacgyt 

p 20) the distinction between Induction and Analogy 


a : i lete 
fin is Analogy, described as inet ent 
a Waplain the is ay that in an analogical argumen 


‘ 
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4 we argue explicitly from particular to particular but imois, 
4 from particular to universal. ity 
$! 13. Show how the value of an Analogy may be re 
À è sented by a fraction having as its numerator the resemp t 
Pi between the things compared and as its denominate ) 
a differences between them plus the number of qualities oa] 
a we are ignorant regarding them. | af 
14. The value of an Analogical argument depends on i. 
degree as well as the kind of resemblance. Show by exams (6p 
how one kind of resemblance may be more important te 
another as the ground of inference. , ac. 
a 15. Compare Analogy with Enumerative Induction, | 
7 16. “An Argument from Analogy can only be meal 
less probable; if it amounts to certainty, it ceases to pl 
analogical.” Explain fully. 7 


t 
EXERCISES FOR ADVANCED STUDENTS, Sec. 


1. Explain what analogy is, and describe its valeat 
science. Why is an argument from analogy said to have ls) 
cogency than one which calls out all the resources of th) — 
Inductive Method? f E. 

2. “Analogy has little probative force; its value lies 3 ment 
suggestiveness.” Explain this statement, and comment on it.) Inter 

3. Examine the statement that a sound Analogy is nothings Il 
but a well-grounded hypothesis, and stands as much in nas" 
of verification as any other hypothesis. ple 
= 4- What cautions should be observed in analog 
reasoning? Give examples of faulty analogical reasoning fi 
the standpoint of the cautions named. $ 

_5.. Why do we speak of Analogy as Incomplete Ey 
nation? * — -A 
i 6. If all analogical reasoning yield only probability, 

, not one analogy as good as another for purposes of i 

7. State some of the propositions which may s 

proximate principles of analogy. sed 
$ 8. What analogies appear in the following propositis 
4 (1) War is blood-letting. bA 
(2) War is the exercise of a nation’s organism. 
(3) The advocates of prohibition are fanati ) 
(4) Only socialists would propose such a 1 
(5) At the time of the murder my client 

twilight sleep. > 

(6) Teddy is a bookworm. 


CC-0. Digitized by eGangotri. Kamalakar Mishra Collection, Varang <a 


CHAPTER VII. 


| NATURĘ, PLACE AND USE OF THE DEDUCTIVE 
METHOD. 


1, Introductory: Difficulties of the Experimental 
Methods. 
se, 2 Forms of the Deductive Method. 
A. The Direct Deductive or the Physical Method. 
B. The Inverse Deductive Method. ‘ 
C. The Abstract Deductive or the Geometrical 
Method. 


NTS, | Sec 1. Introductory : Difficulties of the 
value at 
nave ka 
+ of ej 


Experimental Methods. 


The chiet difficulties which frustrate the Experi- ry 
} : of Probabi 
+ les mental Methods are the Plurality of Causes and the lity and the 


mE M Intermixture of Effects. In the next chapter, 
in majstall consider how the Theory of Probability or 
Calculation of Chances affords some relief in the case 
ng tad bi the Plurality of Causes. In this chapter we shall 
J consider how the difficulties arising out of the 
S Intermixture of Effects can be overcome. — 
itn a, 
fee} Intermixture of Effects and the Experimental ; 
enè d Methods. 
i "mix sumes {wo forms, Intermixture 
q Ue, cermin oe ee In*Homogene- of pma 
nz., ogeneous an Savors e Pata 


Y Ous Intermix rate effect 0 
ermixture, the sepa d, and these separate mean or 
5 


causes continues to be produce el 
ef ect. onthi 
* effects unite into one aggregate tN Se ie ane 
ney F “ture, the se : 
Heteropathic Intermixtt anpi effect is 


a i and : 
tach cause ceases entirely, ane H ahe Heteropathic 


a wholly different phenomenon. 1 
Intermixture of Effects sometimes assumes a specia 
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form, viz., Transformations, in Which caye i 

effect dre mutually convertible; for instance, hyd ke 

Some forms and oxygen produce water, and again, water proda | 
of heteropa- hydrogen and oxygen (Ch. II, Sec. 10, Note 7 
mome p. 104). This form of Heteropathic complex elie as : 
a can Be dealt can be dealt with easily by experiment, and therefor [ist 
l T ibbat the Experimental Methods can be used in such ¢ a 

_ theExperi- But other forms of complex effects, Particularly vd "a 
meata Me. which result from a Homogenous Intermixture e: 
“no avail in Effects, cannot be dealt with by the Experiment Bap 
ag es Methods. In Homogenous Intermixture, ti ad 
"ous inter- emf 


? 


here 
several causes and each has only a share in th 
duction of the complex effect. Hence, the 
numerous the causes, and the smaller the share 
each, the. more difficult is the application of 
Experimental Methods. Mill shows that in he fihe Z 
investigations of a complex effect, the Method oil the 
Observation and the Method of Experiment are alike Meth 
inapplicable. pr th 


mixture, 


| Example. To take an example of a complex effect “recovery {na} 


i} consumption”. The question is—Is the taking of code} 
~ Methodof oil one of its causes? The Method of Simple Observatii, 
( fpa Naa is inapplicable. It is clear that many separate causes mi 

~ Joint Me- COmbine to produce the effect, As many causes are 
+ thod and ~ jointly, the share of each cause in the production of the 
Concomitant is very small, and hence, the effect is not likely to follow 2 

ia single cause, in its presence or absence, or in its 
cable. tions. Hence, the Method of Agreement, the Joint M 5 
and the Method of Concomitant Variations, when applied) 

Methodof a method of Observation, are of no avail. The Melko a 
(Difference) Experiment is alike inapplicable, because we are not 20% 
inapplicable. take certain Precautions necessary for the employment 
periment. For instance, experiment requires that 
unknown circumstances should exist. When we ad 
Cod-liver oil, we cannot now everything in the system % ” 
Patent which can influence consumption. Thus the Mi 
of Difference is of no avail. E 
-W . . 


a S 
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| r 

Use ang} Hence the most that we can hope to obtain by 
Ydrog | Experimental Methods in the case of complex 
rodie {afects js that a given cause is very often followed by 
Note 9 sven effect, but this is very far indeed from saying 
Tet we are able to ascertain causal connection. | 


Mill points out that in all cases of the inapplica- Hence we 
ry } Experime 1 Meth =", apply the i 
tility of the Experimental Met ods, our resource is Deductive 
ie Deductive Method. Thus the Deductive Method Method. 
Te applied to those complex cases, where the methods 
i direct observation and experiment are insufficient 


«inapplicable. , 


2 Forms of the Deductive Method. 


of tk} The Deductive Method assumes three forms, Viz., Three 
in the}the Direct Deductive Method or the Physical Method, forms. 
hod oilthe Inverse Deductive Method or the Historical 
e allt Method, and lastly, the Abstract Deductive Method 
dir the Geometrical Method. Let us deal with these 


“TA. THE DIRECT DEDUCTIVE METHOD OR 
THE PHYSICAL METHOD. 


af The Direct Deductive Method involves ee A. Direct 

it | following three steps, Viz, Ascertaining the laws © Deductive 

leis") “* Separate causes by direct induction; Ratiocination [p 
A Deduction; and thirdly, Verification; thus:— 4 


. 5 5 (i) Previous 
(i) Ascertaining the laws of the separate cause Induction 
nowledge 
) a t the now 
Ne es rovisionally accept © of causes 

hee the first stageama i induction sappiesandtnen 


cl A . ction. Ë » 
clusions of previous Indu their laws with the" y 


Of the experimental methods. This knowledge 1s 
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Theseare not conclusive, and the Deductive Method 
cata to test the correctness of this knowledge, 
allytobe with, we provisionally accept the Conclusions of Ina 
ae tion. When a complex effect is given, we a a 
from previously established inductions what ; hil 
separate causes and their laws are likely to pe k j 
Induction does not supply such knowledge, we mA: 
hypotheses about them. ; 


is êm i 
But to « 


(äi) Joint (ii) Ratiocination. 

result is 5 4d rae 4 pals 
ascertained The next step is Ratiocination, which Consists jsf ate | 
py ocula. calculating from the laws of the Separate causes whe} #0 
diction), effect they must produce jointly. At the previos] ° 


stage, the likely causes and their laws are ascertain: E 
At this stage, we calculate what their joint efli 


et! joint 
should be. This is the stage of Deduction in ily o 
Deductive Method. : jectil 


(iii) Veri- (iti) Verification, — | 

pe by L ; f fian 
servation astly, we rerify the c: i 

sae y must verify the calculated result, 


ment We appeal to the facts of experience in order to% A 
(Induction). whether the calculated result actually tallies with taf Aull 
4 £ we stop at the second stage, the deductive calcula 
E 1s nothing more than guesswork. ‘The calculi 
result must agree with facts. If it does not agre 
there must be a defect at the first stage, ġe., we Wi 
not taken into account all the causes and their li 
or we have committed some error in calculating th 
Joint effect. Hence, Verification is the most import 
stage in this method. This is the stage of Induct 
in the Deductive Method. me 


3 sa Hence, we sum up in the words of | 
i mte ead: zt “Given any complex mechanical | ; 
gnon, the inquirer considers—(1) what laws ae 


i i 
z 
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empel yeertained by induction seem likely to apply to it 
At to shal fg default of known laws, hypotheses are substi- 
Of Indy! ited) ; (2) he then computes the effect that will 
asce, follow from these laws in circumstances similar to the ~ 
vhat fase before him; and (3) he verifies his conclusion by 

> be. iy paring it with the actual phenomenon”, 


we fre As an EXAMPLE of the Direct Deductive Method we take 
the following. We want to ascertain the law relating to the 
| pth described by projectiles, Firstly, we ascertain the 
auses. We ascertain from previous Induction that there 
Tre three forces at work, viz., the force of gravity which 
„f inds to make the body fall to the earth, the force of the 
«| grojectile by which it tends to move in a straight line, and 
We} sly, the resistance of the air, which tends to diminish the 
fl teocity of the body. At the second stage, we calculate the 
nt effet! joint action in these three forces and arrive at the conclusion 
by our knowledge of mathematics, that the path, the pro- 
jectile should describe, is a parabola. This is Deduction. At 
the third stage of Verification, the calculated result is found 
to agree with facts when experiments are made with cannon 
walls or such other things. 
| The Direct Deductive Method has been called by Also called 
af Mill, the Physical Method because, it is so much tha Pinti . 
if Sed in the Physical Sciences. It may be pointed out 
at though it is mainly applied to the investigation 


of physical phenomena, it may also be applied in other 


Example.. 


a B. Th 
il B. THE INVERSE DEDUCTIVE METHOD. | joverse 


Deductive 
a In the Inverse Deductive Method, we ee Method. © 
as determine the cause of a complex effect in the to Ww- 


We first 
: observe 
E +, instances Im WACA and then 
À ng way. We first observe Sears at so far as deduce the 


© Phenomenon occurs ang BN ee : 
Xperience goes, it is associated with oe AS higher 
ances. ‘Then we endeavour to show that 
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laws; first of these circumstances is such that it is b 
Observation £ Id oc 
(Induction), that the phenomenon shon d occur. Th 
š then De- complex effect is sought to be proved by deducing ; 
Ei duction. | from higher laws. The first stage is Ind 


(Observation) and then comes Deduction. 


ut Natur 
US in it i 


| Example. To take an EXAMPLE: Suppose we want to ascertain 
A E cause of a political revolution. We examine several j sts 
Be of political revolution and find in every case, certain cire 
ip $ tances are present, viz., the people are poor, the gove amea 
Thi is oppressive and so on. We then endeavour to show ths 
Bs s where such causes as the poverty of the people, bad poy 
aes. ment, etc., are present, it is but natural that revolution sh 
na follow. Thus what is observed is proved by deduction 


higher laws. Deduction from higher laws proves 
previously observed. 


Dreta Let us now compare the Inverse Dedu iej \ 
Inverse Method with the Direct Deductive Method. Both oi ih 
> Zompared, them take the help of Induction as well as Deduetioa ™” 
in order to ascertain the cause of a complex effect 7! 
In the Direct Deductive Method, however, we fmp* 
assume some causes, then calculate their joint effet 
and lastly, verify the result by appealing to experien 
The first two stages consist in assuming causes ail 
deductively calculating their results, and the last stasi 
is the stage of Induction in which Observation 
Experiment verifies the previous deduction. 
deduction comes first, and then induction follows) 

Hence this is called the Direct Deductive Methi 
In the Inverse Method, Induction comes first, be 
i we first observe the features of the phenomenon, 
athen by Deduction from higher principles we sè 
prove that the phenomenon follows from them. 

t Direct Deductive Method, Induction (as Obse 
. Or Experiment) verifies a previous Deduction (6 
5 Pye. lation of the effect of supposed joint causes. 


à e 
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I her aws verifies Induction (facts observed)? 
“tq the Direct Method, Deduction takes the (ead 
tl uction follows; while in the Inverse M F 
a tin hy Er Ee the lead and Deduction tolosa * 
al in ‘ he Inverse Deductive Method i 
E Gros Historical Method, because it is chicka ane Paa 
me Jia the historical sciences, such as History Politics co d 
ad re ology, etc. We have seen that the Direct Dedia A 
3 bre Method has been called the Physical Method am 
toe E it is generally used in the Physical Sciences 
\ ould not be thought that the Direct Method and 
Fite Inverse Method are confined to physical sciences 
Deductie (and historical sciences respectively. The fact is that 
Both of when the causes determining a complex effect are so 
Deductiogmumerous or so indefinite, that a calculation of their 
ex effect, joint effect cannot be made beforehand, the Historical 


7 i Pm, 
we finflethod is likely to be useful. 


be C THE ABSTRACT DEDUCTIVE METHOD ¢ The 

if OR THE GEOMETRICAL METHOD.. Abstract 

| Deductive 
d and the Inverse Method or 

uction as well as a oe 

Jevons Method is 


n. 
tion, though in different order. Hence, 
Methoy s them the Combined or Complex Method. ‘They ianh 
t, pecan further called the Concrete Deductive Method, to meth 
Hisinguish them from what is called the ABST 
Method. 


e seek t Deductive. Method or the Geometrical 
or the Geometri 


n In the The Abstract Deductive Method 
jol f Induction at all 


yserv gethod does not make use o u 
1 (Č uses Deduction only. In it, there is no question 
erification by, an appeal to 


Observation or of ifica by. a 
c ; ith abstractions and not 


|. 
iy 
3 
t 
i 
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with concrete phenomena. Geometry employs 4 
Abstract Deductive Method. Geometry deals ys 42 
such abstractions as point, line, etc., which are very 
different indeed from physical points, physical m 
“etc. As it deals with abstractions merely, there ap ieS 
no counteracting factors, and if the deduction pe 
correctly drawn there is no possibility of any err. ail 
Thus, from the properties of a triangle, the conelygea(@™ 
is drawn that its three angles are equal to two ri 
angles. 

From the above account it is quite clear that thee 
is hardly any justification for dealing with this m nf 
in Inductive Logic. It is deductive, pure and simp} 


have sought to employ the Geometrical Methi tici 
beyond its proper sphere, e.g., in Politics, Ethics andgation 
Religion. For instance, from the general princip Nill 
that man is rational, it is deduced that he is free inghd 
think as he likes; without paying any heed to to agentiei, 
which fetter his freedom. in this as in other respects. 


EXERCISE VII. 


. _1. Mill and Bain think that three operations are 10} 

in the full scope of the Deductive Method, viz., Indu 
Deduction proper, and Verification. Explain the exact mé 
ing of each and exhibit their relation to one another, ma 
= your meaning clear by means of examples. ae 
What is the Deductive Method employed in it 


investigation? Distingui np ae 
_ forms of this meth ipsa between the Direct 


. ,3 Discuss the . 
cu, Tat sist by ai n 
* < What is meant by a Deductive and what 
nductive Sci inci 

Inductive Se ee ! 


a 


. ‘Science is that which establishes general laws from 
experience. It is clear, therefore, “that as Inductive 


4 é, È make more an more progre 
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and then, further progress even in the case of the 
iences consists in applying deduction. That is to 
ctive Method, a combination of Deduction and 
Hence it has been said that as the 


? dealing with abstract principles. They start with 
i tain general principles and deduce consequences from them. 
tion be-piysics, Chemistry, Botany, Biology, Zoology, etc., are the 
ye Ta inductive sciences because, they start with facts of ex- 

erence and seek to discover laws from them.] 
nclusigg | 5, It has been said that probably the greatest merit in 
‘0 right fyiil's logical writings is that he points out the entire . 
Fexfficiency of what is called the Baconian Method to detect 
Vis more obscure and difficult laws of Nature. Explain what . 
at theel Baconian Method is, and in what respects, Mill differs 

fom it. 


Bacon protested against the process of 
“inticipating nature,” i.e., framing hypotheses for the me 
ics andgtion of natural phenomena. Bacon further condemne A 
Method of Deduction. (See Ch. I, Appendix 3, p. 6l. 
Mill also undervalues the importance of Hypothesis ik 
free fiduction and holds that the framing of Hypothes a 
ncern of Induction. He however does not ignore hypo et 
But the chief difference between the me 


3 Combined or 
lisit the eduction and 


x fice > difficult : to 
; Sc yl e social phenomena so TIC 7 
m? 


‘the ma 
, i i od”, and explain 

(E D . 3 1l ed “Deductive Methe ’ i IR 

what EAE it needs to be used in contras! nS 


Cd . 
Th 
the 


i 

i 

1 
j 
i 


py #/" so-called “experimental methods . * Describe 
4 4 ‘ icti Method’. ry 
a a E scl Deductive ample to show its 


d give an 


Pplication, 


= -= 
E~ 

ige 
ad 
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CHAPTER VIII. 
y CHANCE AND ITS ELIMINATION. ~ 


THEORY OF PROBABILITY IN INDUCTION. 


SEC. Introductory. 
n SEC. Chance. 
Elimination of Chance. 


Probability. 

Grounds at Probability. 

Probability and Induction. 

Rules for Calculation of Chances or Estimation ith 
Probability. 

Probable Arguments: Approximate Cenerin Cur 


g 
PR NDOANI 


7 i . SEC. 
Sec. 1. Introductory. 


The diffi- In the preceding chapter, we have -seen how the 
culty arising difficulties arsing out of the Intermixture of Effect 
can be overcome by the application of the Deduct 
“there Method. In this chapter, we shall’ examine how th he 
thanone difficulties arising out of the doctrine of Plurality d 
cause can Causes can be, to some extent, met by the theory 

T to some Probability or the Doctrine of Chance: According 
j ene by Plurality of Causes, an effect X may be produced 
of Proba i- either A or B or C. The Method of Agreement i fai 
ty. to determine this question conclusively. In œ 
: where conclusive and certain results cannot be a 

. we remain content with probable results. ‘The 
of probability formulates certain rules by the a 

tion of. which we seek to determine whethe 

_ probability of A being the cause of X is. 

| _ less: than the probability of B or C being © 

; ait A and X go together fred 
pact a case of accio 


CHANCE 241 


there is some relation between the two. Or, 
3 jp other words, there is probably some causal connec: 
ie, and that it is not a casual coincidence. Let 
fis, therefore attempt to understand the concepts of 
bability, and their conditions. 


jut that 


Chance and Pro 


- {Sec. 2. Chance. 


Chance is not the denial of causality. Nothing An eventis 


due to Chance in the sense that it is causeless. said to be 
e to 


yery event in the universe, everything that happens Chanc 

| the world, has a cause. But there are phenomena when no 

curring at a certain point of time and space, which auna z 

ave no obvious causal connection with one another. kiowa t 
exis 


Their occurrence or occurring together, in time or 
sace, is a “chance coincidence”. For example, a man Examples: 
speaks of having “chanced” to meet an old friend, 
pter a long time, at a certain street corner, at a 
articular moment of time, when he was waiting for 
tram car. It was a chance coincidence, because 
he occurrence was unexpected. Thus, when two 
ents, not connected with each other as cause 


‘ad effect, coincide or occur together, we regard the 

“Chance”, because, We are 

r it, by any effort of © i 
ts whose recurrence f 


t we are unable to 


their causes combine 
dice, there 


ation ¢ 


ble to explain or account fo 
is. Similarly, there are even 
80 irregular or uncertain, tha 
ace the laws according to which 
th pou them, Supposing in a $3 ; 
ch, twenty throws, and we find that the faces showing 
and five have turned up four a each, the a 

ice eac 


showing two and four, thrice © 5 
ing one and six, thrice each. If there us ee 
"Ss again, the results. ould not. be Easel 
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Such phenomena or events we describe as matters «| 

mere Chance or accident. Similarly, jf We toss T 
Chancedoes coin, and the “head” turns up and not the “tail”, 
pou TED is Say it is due to Chance. i A 
no causal When, however, we say that two events occur | We 
"connection. together by Chance (as meeting an old friend ne are 
Bi street’ corner, or an occurrence of the sort of of | 
a coin being tossed and the “head” turning up), wel 

do. not mean to deny that the actual result 
E produced by a number of causes acting together, We 
1B. merely mean that we are unable to see how it happenet 
i»: We are unable to see anything in the tossing ofafi 


ce 


rather than the “tail”. On the other hand, we think jie, 
> we could have explained why a particular ev 
occurred or why two events which do not appear toy 
Pe us to have any connection with each other occu 
, together. We come to this conclusion on the g 


we are unable to trace the cause in a given case, it iff 
because of our imperfect intelligence. If there bes 
Omniscient Intelligence, He would know all and 
Him, there can be no such thing as Chance, So w 
aS we are concerned, such perfect knowledge 15 ™ 
attainable, because our powers are limited and becat 
the phenomena of Nature are highly complex. He 
Chains “Chance is but law unknown”. 
therefore Thus though for an Omniscient Intelligence M 
meansig- is no such thing as Chance, and we think an Cy a 
Or a coincidence is due to Chance because 9 
finiteness of our intelligence, yet the concepit 
3 Chance is not purely subjective. It is true 
are ignorant of the causes, but this ignorance 
2C-0. Digitized by eGangotri. Kamalakar Mishra Collection, Varanasi _ 


ELIMINATION OF CHANCE 243 : 
aters of o me objective fact that Nature is so vast and so compexity i 
e toss Ai plex. ; of Nature, S 
tail”, Thus Chance has been defined by Mill as Definition. 
sincidence giving no ground to infer uniformity”, 
ts occu five say some event is due to Chance, because we 
end in gfe unable to infer a causal connection on account 
sort of of the complexity of natural phenomena. . 
up), wel i 
sult wast. 
ner, Wel 
appened, | The Elimination of Chance is a method by which qf two 
ing of afe show that the conjunction between two events ‘is ce haat 
» “head” Vet casual, i.e., due to Chance, but that it is causal, frequently, 
we thik lie, due to the operation of some causes. This tere a 
l cause [method is based on the principle that if two events Pausal con- - 
ır evemjare connected by Chance alone, their connection will nections 
ppear tomot be frequent. If they coincide frequently, there iS not. 
er occungirobably a causal connection; if they coincide rarely, 
e groumputre is probably no causal connection. 
„ andil Bain formulates the following rule for th 
ase, itsptimination of Chance: 
re bes} “Consider the positive frequency of the pees 
and ff} "na themselves, and how great fr equency of 
M toncidence must follow from that, supposing there 
"neither connexion nor repugnance. If here y 
E frequency, there is connexion, if @ less, ? 
er" pugnance.” : > 
i. ‘By the phrase “positive frequency ? he a ag f 
ice th J the number of times each of the conyoine ne 4 
an event Wou d occur naturally. Thus suppose we ar l 


a i a red 
of th iting whether there is any connection et as aa i. 
pi sy and rain. we should first determine the freq 7 E 
i vill occur. Suppose W l 
Į 


Which each phenomenon Witt © 
that a red se occurs once in three days, and 
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‘Chance and 


Probability. 
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rain only once in seven days, then in every ty 
one days, they should occur once together, 

the frequency, which is to be expected if the t 
events are due to Chance; if we find that as a m 
of fact, they occur together more frequently, thes 
infer that there is a connection ; if, on the other ta? 
we Observe that they occur less frequently, we inje 
that there is a repugnance between them! 

To take another illustration. Supposing in 
game of dice, the number six turns up very frequent j 
The question arises whether the appearance of sxi 
a purely casual result of the throw or due to its beig 7 
loaded. We know that if the die be a normal oWo" 
it ought to turn up once in six times on an aver 
But if in a given case, it turns up five times in even 
six, we conclude that there i is something wrong som a 
where. 

Now there arises a difficulty. It is only if tif 
number of throws be infinite that we can expect eat 
face of the die will turn up once in six times. {ht 
is nothing impossible in a normal die turning up @ 
face four times in the first six throws. Though t 
is well above the average, from this circumstance K 
we would not be justified in inferring that it is lo de 
At most we can suspect that it is probably loak 
If there are, say, 1000 throws and a similar extts 

is maintained, the probability that it 1s 
increases. But however large the number from 
the average is obtained, it is always a questi 
greater or less probability. Only if the num 
infinite, can we expect certainty. But an 
number is impossible. Hence, the question 
Elimination of Chances is bound up with the que 
of Probability. ; 


; 
A 
ng 
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4. Probability. Scientifi- 
This j Í ‘Probability’ i i t te 
the k M ine a da ee The ordi- means any | 
a nl p popu a aning e word is ifferent from thing bet- 

scientific meaning. Ordinarily, when we say that sibilit pot l 
event is probable, we mean that it is more likely Certainty, 
o happen than not. An event which happens but Popularly, 
We infe 4: ariy oroha biei een 

gely is_ not popularly called ‘probable’, but some- Something 
ging which is merely ‘possible’. Thus in ordinary te haa” 
ij, we draw a distinction between ‘possibility’ and than not. 
bability’. A thing is possible, if it does not involve è 
}ui-contradiction ; in this sense, a golden mountain is 
“sible, but it is not probable, in the popular sense 
hj the term. Scientifically, however, an event is 
Wrobable, if, on the one hand, it is not impossible, and 
m the other, not certain. If the thing be self- 
Kontradictory, it is absolutely impossible; again, there 
ae some things which are certain; when, for instance, 
Ú causal connection is proved, we attain certainty. 
alt obability, therefore, in the scientific sense of the 
Jem, is a matter of degrees, extending from something i 
kiter than Impossibility but worse than Certainty. 
Ame, what is called possible, in the ordinary 
ise of the term, is also probable in the scientific sense. 


Probability has been represented as a fraction. probability 


y lo: 

; eij "PPOsing 1 stands for Certainty, and 0 stands for ae rac- ac 
Impossibility, Probability would be a fraction; it oe l 

m wiht +399/ 1000 or 1/1000. The denominator ries ge 
„stion mber of times that an event happens, a ; : ts 
amber $ punerator stands for the number of times £ S me . . 
_ infinitg*PPens along with another event. a a ue a . | 


Probability of the six turning 
ng the number of throws for the pest 
the number of times the SIX 18 thrown, 
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: numerator. We have seen that in a sufficient di 
ili . NDer | 
F of throws, the probability of the six turning l 


“be &% or in other words, it is likely 
j in six throws. 
' Probabi- Sometimes, Probability is represented as 2 ie 


partion: proportion. If the fraction expressing the a nun 
bability of the sixth turning up'is %, the proporti 

BA „cases in which it happens is 1 to 5. This is expressed june by | 

si by saying that the chances in/ favour of its happeni , eo 


are 1: 5; or the chances agaitist its happening are 5:1, Jan we < 


We have already understood in a general way jem" 
(d) 
arises. In those cases, where we know that in a Ji 
limited number of occurrences, the event must happen 
several times, and yet we do not know, whether in assi 
a particular instance it will happen, we proceed tg mer 
estimate its probability. We believe that there a 
certain laws governing the event, and hence it mustqgh 
happen. But our knowledge of causes and their law 
is imperfect. If our knowledge were perfect, wegmoon. 

would expect that the event would certainly happen Sinnot € 


but knowledge being imperfect, we estimate if 
probability. É: 


Sec. 5. Grounds of Probability. 


Two There is a difference of opinion as to the grounds 


views:— _ of Probability. Some logicians (e.g., Jevons), & 
eons opinion that its grounds are purely subject 

pyaaiice. _ Probability depends upon the quantity of our bel 
the happening of a certain event, or in its happen 
in a particular way. According to others, the £ 
y is objective, ie., Probability depends on experi 
Criticism, — Carveth Read points out that the view ™ 


b B- e 


a é 
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pability is purely subjective is unsound for the 
ber | vowing reasons :— 
Would {° Firstly, Belief cannot be sati i * 
P once (a) iw ment 9e satisfactorily meq- 
ad. It cannot be said that belief, as a mere state of 
fée mind, can be expressed in the forth of a fraction. 
k Jfa number of letters be mixed up in a bag and we 
July know that one of them is X, we draw the letters 
resse me by one, endeavouring each time to estimate the 
pening [aue of the belief that the next time X will turn up, 
e 5:4], fan we say that our belief in the drawing of X aext 
Vine increases as the number of letters decreases? 
ability | (d) Secondly, Belief does not uniformly corres- 
t ina jjmd with the state of facts. Belief is a state of the 
happen (mind which is subject to hope and fear, temperament, 
ther in} passion and prejudice, etc., and does ‘not depend 
eed ty merely on experience. The experience of two men 
re are May be the same but one may think he has seen a 
t mustAghost, whereas, a man who is not superstitious would 
ir lanssy he only saw some object dimly lighted by the 


ct, weymoon. Hence, if it is merely a question of belief, we 
lappemyannot estimate probability. 
te HH (c) Thirdly, if Probability is to be connected l 


tth Inductive Logic, it must have some relation with | 
“Witerience, from which the materials of Inductee ar i 
Stained. Induction is not concerned with mere pe ict a ie. 
Mt With belief which is grounded on facts. There oe | 
Mview that Probability is merely subjective is Wrong: 

as dealt with (::) Probabi- 

pect but also lity he (sub- M 

ceive 
t is a state of the i Y based 


REN unded non (objec - 
itis go abjec tt Ea 
jence. t 


ence. Probability is both su 
Thus when we say that an 
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we mean that there is some evidence in favour ob 
happening and some evidence against its happening 
(objective element), and when the chances of ie y 
happening are greater than the chances of its e 
happening, we say, we believe that it will happen (the a 
subjective element). : 


Sec. 6. Probability and Induction, 


ale Generally speaking, logicians maintain thy 
~ Jevons. Probability is based on Induction. But Jevons 
holds the view that Induction is based on Probability sal 
—that the conclusions of Induction are merely y 
probable and not certain. Let us consider this view 4 
at some length. 


' Induction 
is based 


universe were complete, and if we are at the same tim da 
certain, that the same Power which created Wè 
universe will allow it to proceed without arbitra js 
change. ‘There is always a possibility of causes DS 
in existence without our knowledge, and these may “TS. 
any moment produce an unexpected effect.” Han 
the conclusions of- Induction are merely probable, and 
Induction is based on Probability. A 
-In reply it may be pointed out that it is ce™ 
true that on account of the complexity of 7 
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os 
ur of its Jonomena, it is dificult to determine a causal guity of k 
aPpening fonection. But it is too much to say, that we cannot the word ma 
S of its Gin certainty in any case. ‘The objection of Jevons cortanny aa 
ARS nop jased on the ambiguity in the meaning of the word 
pen (the forainty’. Theoretically, it is possible to say that 
‘hing in the universe is absolutely certain. But that 
got the sort of certainty we aim at in science. Hence, 
Fowler puts it: “Many of our inductive infer- 
fres have all the certainty of which human knowledge 
Hfapable. ‘There is no special uncertainty attaching to 
robabili truths arrived at by Induction. They are, indeed, i 
| merely fall other truths, relative to the present constitution 
this vie and the present constitution of the human 

fad, but this is a limitation to which all our 
howledge alike is subject, and which it is vain for us 
rast, and attempt to transcend.” Hence, we conclude that 
can nevere view of Jevons is needlessly pedantic. 
proved 8} The correct view, therefore, is that Probability is The correct 
ed on thelied on Induction. Induction forms the objective M™ 
clusions fnd of Probability, because the materials on which 
form ati base our probable conclusions are derived from 
s perience. As Mill says: “we trust solely to 
certainly Tluction from a sufficiently prolonged basis of actual 


show Bervation” in all probable inferences. “Tf, in the 
hat there have been in 
then it 


same ti Fan of many years, it appears t 


sated the Time one wa 
i a place four dry days for three wel 

te. à matter of inductive certainty, that in the future 

ar at proportion will hold good.” 

f pe. 7. Rules for Calculation of Chances f 
ah ai E or Estimation of Probability- iad 
Fa ¢ Probabilities j 


arious rules for the estimation of Fro»: 
= we notice the 


been formulated of whi 
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4 (1) Pro- (1) The probability of a simple even is ex 

it babilityof by a fraction, whose numerator is the number , 
t 
t 


Simple favourable alternatives and denominator 


Events. » the 


number of alternatives. 
We have seen in Section 4 that Probability 4g 
pi expressed in the form of a fraction. The total au c 
t of times a die can turn up in six throws is six, i's bein 
Ha should be the denominator. As the turning up of rsi 
; is one of the six possibilities, the Probability of the chet 
turning up is only once in six throws. Hence 1 isti 
numerator. In other words, the probability of the di q (4) 
turning up six is 1. l 
(2) Probab- (2) ihe probability of the occurrence of one 
ility of one Other of two events that cannot concur is the Sumo 


orotherof the separate probabilities. 4 tt 
Evo events There are some events which from the nature” 


notoccur of things cannot occur together. For example: inj oa 
pfogettier, game of dice, the faces, six and five cannot turn mproba 
together. The question is—what is the probabilityt my 
either six or five turning up” Their separate prob “ts 
bilities are 1% each; hence, the probability of one Gf” 1e 
, other happening is 1⁄4 -+ 1% = 1⁄4. x E 
(3) Probabi- (3) The probability of the concurrence of fi a 
lityoftwo independent events is the product of the separiay ss 
ereuent probabilities, a 
percing = Tf an event occurs once in six times, its probabili 
penie is %. If another event occurs once in three tu 
its probability is 34. Hence the probability 0 
I occurring together is 1X %4= 7%. Suppose 


-© together is Expat 
= Separate probabilities. 
t DRN ap 


ra 
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This rule may also be applied to cases of depen- 
vents. If A is probably followed by B, and B 
bably followed by C, then the probability that A 
be followed by C may be measured by multiplying 
ther the separate probabilities. This is illustrated g: 
ihe case of hearsay evidence. If the probability of 
says being truthful is 74, and the probability of B’s 

giing a correct report of what A actually told him l 
infs 4, then the trustworthiness of B’s evidence may be $ 


the 


e listiggresented by the fraction J. 
of the dief (4) The probability of cumulative evidence being (4) Proba- 


to may be tae by subtracting the product of 
Bll separate improbabilities from unity. evidence. 

e Sum of] Pi A : 

"al For example: The probability of one witness 


[eling the truth is and the probability of a second 


a Mines telling the truth is 3%. Therefore, the 
tiene probability in the first case is ⁄ and the impro- 
abilityedpetilty in the second case is 1⁄4. The product of 
te probe eseparate improbabilities is HX ⁄= q% Subtract 


œ product from unity 1—5- Therefore, the 
imulative value of the evidence, ie. the probability 
Í the event to which they testify having actually 


y 


pened is 45. 


8. Probable Arguments: Approximate 
Generalisations. 


4 AÀ Probable Argument may 

sument, whose premises do not 
only. a probable conclusion. It ma 
ent sources, with some of which we are 


“= 


i 
be defined as an Definition. 
justify a certan crcesof 

y have Probable | 


Argu- 
already ie | 
} 


, 
' 


PEN jon per + 
_ Yor instance, the conclusions g Ceki ae i 
ble Enumeration, Analogy; am 
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e 


thesis, etc., are only probable and not certain, 


' <i) Simple Induction per Simple Enumeration, 
Enumera- 


P rta! 
no causal fa often | 


‘tion. connection is known to exist and as such the Conclusion mgle, 2 
is merely probable, the probability varying with the fpe beli 
number of instances observed and the extent oft in S 


experience (See Ch. I, Sec. 5B, pp. 29-34), E tens is 
Í ii) Analogy. Analogy, again, the argument is based on imperfect 4 ae 

resemblance and the probability of the argument de- | sritely | 
| pends on the number and the importance of the points {i ta 
f of resemblance. (See Ch. VI, Sec. 5, pp. 224-227). fe presen 
> (ii) Legi- An unverified” but legitimate hypothesis is also |. with 
‘timate hypo- probable and can only attain certainty, when it is |, 


ee d, thus developing into a law. (S oe 
proved, thus developing into a law. (See Ch. IV, tin of I 
Sec. 7, pp. 143-151.) he startir 
(iv) Appro- Another important source of Probable Argument 
ES is deduction from what are called Approximate ; 
i ag Sa- Generalisations. An Approximate Generalisation is 


Their na- of the form, Most As are B. ‘The synonyms for the J. 
ture and z A K € ‘ i 
A word ‘Most’ are such expressions as ‘many’, ‘generi 
Science. ally’, ‘usually’, etc. In Deductive Logic, all the pono, 
expressions are equivalent to ‘some’. But Inductive, 
Logic pays heed to the matter of the proposition a d 
hence, in cases, where certainty cannot be attained, we 
consider the probability of a proposition being 
The degree of probability of an approximate generi 
lisation depends on the proportion between the numb; 
of instances which agree with and the number, whi É 
conflict with the approximate generalisation. In pr 
tical life, approximate generalisations are of immenss 
help, because, though in a particular case, we af m 
certain that it is true, yet the exigencies of every" An 
life require that we must act in some way Of othe 
___ Hence, it has been said that Probability is the gua” — 
= Life. It is for this reason that proverbial sayings “4 


4 alise 
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their own, though, scientifically, they 
ef 


-jnportance of 
ths, and therfore incorrect. For ji 


Ý often be half-tru 


ausal 

ui Enple, a merchant guides the policy of his business 

h the the belief that ‘Honesty is the best policy’; and so 

nt of f, In Science, the value of Approximate Generali- 

). In bags is much less. Approximate Generalisations, 

erfect lever, may be of two kinds, viz., those which are 

nt de- finitely known to be merely probable, because, con- \“ 
Points Ly instances are known to exist; or those which in eu 


cnowledge are considered probable fe 
tension of knowledge, may be 
We have seen that the conclu- 


22.) |. present state of | 
| 
le Enumeration may form | 
! 


also with further ex 


1 it is Poved to be certain. 
Ins of Induction per Simp 


fic Induction. Similarly, 
very of a causal con- 
tion becomes certain. 
figures are available, 


f starting-point of Scienti 
lmlogy may lead to the disco 
rection, and then, the proposi 
Sometimes, again where exact ; 
[emay render an approximate generalisation certain, | 
f stating exactly the exceptions. For instance, the l 
SMioposition, ‘Most metals are solid’ is an approximate 
| f@ttalisation. But it was ascertained definitely by 


femists that there is only one metal, f 
Pi, viz., the liquid metal, Mercury: When m a 
(v wn, the approximate generalisation E ren P 
fain by mentioning the exception: AS 


-p (et Mercury are solid.’ 


‘imate 
‘ion is 


a 


. J . È . neralisa- 
_ Inferences drawn from approxi" eE ORAT 
ertain 10 roximate 


ins are merel babl 
xa y probable. aan ega All Reneraliso- M 
y be drawn from a universal ga Ee prox eee T 
nar ‘o perfect. 3 merely pro- . 
€ mortal, No man is P% fers dishonest. Tf bableand = 
not certam- i 


ate generalisation—Most gamh oa 
ticular man is a gambler, est T'he argument 


ence that he is probably 


Ecco. Digitized by eGangotri. Kamalakar Mishra Collection, Varanasj 


254 TEXTBOOK OF INDUCTIVE LOGIC 


is probable, because its premise cannot justig 
universal conclusion. y 


EXERCISE VIII. | 
1.. What is meant by Chance? Give examples, E. 
it eliminated? pies. How ige 1 
2. Is there any such thing as Chance? Discuss par 2 


relation between casual and causal connection and indi 
what is meant by calculation of probabilities. 


.3. Explain the relation in which Probability stands 
Induction. 


4. What is Probable Reasoning? How would you disti 
guish between inductive and probable reasoning? ‘State 
illustrate the rules for the Calculation of Probabilities, 


5. Distinguish between Induction and Probability, Why 
are the logical grounds of the latter? | Explain and illustras 
any two rules of probability by which definite conclusions he 
be arrived at. 


6. Give with examples the rules for the calculation é T 
probabilities. o4 


7. Examine the statement that no result of ind 
reasoning is absolutely certain. 


8. Given two premises of the form—Most Bs are C 
. Most As are B—can any inference be drawn? If so, of 
kind, and on what conditions will its value depend? 
9. Explain the following:— 
(a) The event is probable. 
(b) The possibility of the event A is 1%. 
(c) The events A and B occur together by chance. Fy: 
(d) That the events A and B happen together is a coincident 


10. “Probability is belief grounded on experience.” 
‘would you estimate the Probability of the concurrence 
independent events? Give a concrete example. : 


ll. “The probability of the occurrence of one of om 

“of two events that cannot concur is the sum of see 

Probabilities”. Explain the above rule, giving a "th 
example. i) 
12. Distinguish between Chance and Probability #3 

‘determine the place of Probability in Induction. „Exi ; 

efinite conclusions can be reached by Probability. 


} 
justify A 
CHAPTER IX. ag 
Laws or NATURE. 
s 


les. Howie 3, Various meanings of the word ‘Law; Laws of 
Nature. 
Discuss 9, Classification of Laws. 
and indic 1. Axioms. x 


2. Primary or Ultimate Laws. | g 
3. Secondary Laws. 
(a) Empirical Laws. 
(b) Derivative Laws. 
Note: Other classes of Secondary Laws. 
w 3, The World as a System of Laws. 


nec, 1. Various meanings of the word 
clusions way} ‘Law’: Laws of Nature. 


{ The word ‘Law’ is used in various senses. Three mean- 
‘Priginally, it meant the command of a superior author- ings of 
Mf, intended to be obeyed; then, it came to meann 
iform relations obtaining among the phenomena of 
iure; and yet again, it is used to mean a certain 
imdard, to which we must conform in order to 
tieve some end or ideal. 
“qn order, 1. Law 


1. Firstly, the word ‘law’ means © means com- 
emanating from the will of @mandofa 


se Herior, and imposed upon a community se jasper 
Pe". Tt involves an obligation on the part a mn 
one or o bers of the community to obey the laws and is i 
a a lence to the laws produces a certain uniformity 1m 2 
i k of the 
conduct of men, In this sense, we speak « : i 
pability “Ws of the State. This is the original meaning o j 
= S imply 2. Law 
aw’ is also used simp y a 


2. Secondly, the word ‘I 


In this sense we 5 of the uniformity. 


n uniformity. 


ee SG a 
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Laws of Nature. By a ‘Law of Nature’, we a 3 at to d 
Meas ia not 50 t 


the uniform relations obtaining among the pha iS" 
mena of Nature. The expression ‘Law of Naty i pon 
does not carry with it the idea that there js e Ey 5 

superior authority or that any obedience js due K A T 
the laws. P. 


- cig to 

EE Thus, the ‘Laws of Nature’ are called laws by anay fodord 

Stateand It came to be observed that there is a striking analogy betw a e: 

Laws of the regularity which prevails among natural phenomena gif! c Lay 

Nature A: the uniform conduct of men who are subject to the Laws, fal, the 
$ Aha lormer State. The element of ‘uniformity’ came to be detached frala! may | 
© canbe the command, and the word ‘Law’ came to mean mere wilg Bed. S 
t changed and formity. Originally, perhaps, there was an implication that BI of G 
$ poned uniformity observed in Nature was due to the will of a Supel 

but me Power ruling the universe. But such an implication no lo do so, 

latter can 6 S E elie) 

neitherbe exists. In Science, ‘Law’ simply means uniformity. The DIS 


changed nor scientific attitude is well illustrated in the reply which we LOGIC OR 
violated, astronomer, Laplace (1749-1827) gave to Napoleon (11% positive i 


the system of the universe and have never even menti 
its Creator.” The astronomer drew himself up and answet 
bluntly: “Sire, I had no need of any such hypo e 
Science is concerned merely with phenomena and leaves iti 
Philosophy and Theology to deal with things which lie bey 7 
phenomena. Hence, the word ‘Law’ as used in Science, St 
means uniformity. l 
Thus, THE DISTINCTION BETWEEN A LAW OF STATE A w 

Law or NATURE is this. Laws of State are changeab 3 
violable but the Laws of Nature are neither changeabt 
violable. Laws of State are changeable, because th 
different in different countries, and in the same count © 
are liable to be changed and are often changed to mæ i 
requirements of new conditions. Laws of Nature, ™ 
cannot be changed. Of course, our knowledge of 4 

law may be imperfect and with the advance of know” 
may be found that what at one time was believed to bë 
of Nature is not really so. This merely means that OF | 
ledge is žiable to change. A Law of Nature, howevels” 


Eee 


Se _ CC-0. Digitized by eGangotri. Kamalakar Mishra Collection Varapeeall 


LAWS OF LOGIC ,. Os7 


to change. Secondly, Laws of State can be violated 

r+ so the Laws of Nature. We can never violate the 
ravitation, but we can violate a particular law of 

, the Law of Crimes, the Law of Succession to 


A 3, Thirdly, the word ‘Law’ is used to mean a3, Law 


dard to which we must conform in order to attain tcana 
standard - 


Ine end. In this sense we speak of the Laws of or ideal. 
logic, Laws of Ethics, and so on. Logic has for its 
Hal, the attainment of Truth and in order that the 
Bal may be realised certain rules or laws have to be 
HZbved, Similarly, in Ethics, we want to realise the 
matti of Goodness or Virtue, and in order that we 
> lage y do so, we have to observe certain rules or laws. 
Ths} The DISTINCTION BETWEEN A LAW OF NATURE AND A Law 
Locic or Eruics is this. Law in the sense of Uniformity 
ereas, Law, in 


rule which must be observed in order that some 
states things as they 


ich 
(ëi positive i.e., it states things as they are, wh 


tell tathe sense of a 
199) oad is attained, is normative, i.e., it 


ntiacepaald be. A Law of Nature is positive, because it states 
nsweiagay natural phenomena actually behave. The Law of Gravi- 


m states that material bodies attract one another. But a 
Law, e.g., the Dictum de omni et nullo, states that 
: isms ought to conform and must conform to it, if 
MYR to be true. Again, Laws of Nature cannot be violated 
of Law of Logic or Ethics can be violated. < 
| This question has been dealt with by Mackenzie da. Mackenzie. 
mual of Ethics (pp, 131-133) so satisfactorily, that it is 
th quoting the passage in extenso. 


oe “The Meaning of Law. 


J A good deal of confusion has been caused 


- We speak of the laws of 
nature; but it is evident thar 
hese two phrases are very diff 
are made by a people or by 15? 


~ 


ih 
4 


C-0. Digitized by c Ganaaj 


&; { 7 Š ceo. 


258 TEXTBOOK OF INDUCTIVE LOGIC 


case of the Medes and the Persians, there is always a Possibiți 
that they may be changed. There is also always a pont 
that the inhabitants of the country may disobey then; 2 | 
as a general rule, they have no application at all a 4 
inhabitants of other countries. The laws of nature, on the gher to thi 
other hand, are constant, inviolable, and all-pervading, p | 
There are three respects, therefore, in which different kinds warded as 
‘of laws may be distinguished. Some laws are constant: othe 
are variable. Some are inviolable: others are liable to bei 
disobeyed. Some are universal; others have only a limita} 
application. The last of these three points, however, is scarcely fee 
distinguishable from the first: for what is universal is gene 1 om 
also constant and necessary, and vice versa, Consequently, it BS we 
‘may be sufficient for the present to distinguish different kinds fasti 
of laws as (1) changeable or unchangeable: (2) violable, 
inviolable........-- Adopting these two principles, we mig 


can be both changed and violated; (2) Those that can be bred 
changed but cannot be violated; (3) Those that can be viola 
but cannot be changed; (4) Those that can neither be chan; 
nor violated. D 
Of the first and last of these, illustrations have alrea 
‘been given. 
Of the second also it is not difficult to discover & ample 
The laws of the solar system, of day and night, seedtime f 
harvest, and all the vicissitudes of the seasons, are invio.a 
£o long as certain conditions last; but if these conditions "ë 
changed—say, by the cooling of the sun, by the retardation 
the earth’s velocity, or its collision with some comet OF © 
meteor—the laws also would change with them. Agan ni 
of the laws of political economy are of this character i 
hold good of certain types of society, and among men who 
swayed by certain motives; and within these limits 88 © 
inviolable. But change the conditions of society, %9% 
characters of the men who compose it, and in mau 
- the Jaws will break down. Such laws are sometimes 
be hypothetical. They are valid only on the supp 
certain ‘conditions are present and remain unchange 
Some philosophers have thought that even UE 
mathematics may be of the above character,—that 
be a world in which two and two would be equal 
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ee if a triangle were formed with the diameter of the earth 
‘Tp its base and one of the fixed stars for its apex, its three 
might not be equal to two right angles. But this 
ars to be a mistake. The laws of mathematics belong — 
to the last of our four classes, 


The laws of Ethics, however, must on the whole be 

barded as belonging to the third class. They cannot be 
speed, but they may be violated. It is true 

sieficular rules of morals may vary with different conditions 

ited Ig life; but the broad principles remain always the same; and 

plicable not only to all kinds of men, but to all rational 

If a spirit were to come among us from another 

d we might have no knowledge of his nature and his 

jestitution. We might not know what would taste bitter or 

able of {meet to him, what he would judge to be hard or soft, or how 

> might J would be affected by heat or sound or colour. But we 

se thet idould know at least that for him, as for us, the whole is 

can tt kreater than any one of its parts and every event has a cause; 

violating that he, like us, must not tell lies, and must not wantonly 


chang sstroy life. These always are unchangeable. They can, 
fowever, be broken.” 


alread 
Wee. 2. Classification of Laws. 


or | Laws have been classified according to their Three, K 
mm three classes, 7! Laws :— 


Merces of generality into 
Ultimate Laws; and 


Axioms; (ii) Primary -Or 
) Secondary Laws. 


1, AXIOMS. vt oe 
5 „evident propo- 2° fue 
: Axi niversal self eviden most gene- 
Axioms are real, u , ral laws and 
a to 
Axioms are real propositions as opposed 


Propositions Or Definitions. í 
3 ositions. They 


s . an each of them 
ws of the highest gaio o which it relates. 


‘Universally true of phenome” 
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Being the highest laws, there are no laws more rid A 
than they, in their own sphere. Some axioms of É. 

_ indeed more general than others. For example a" 
Laws of Thought—Identity, Contradiction, k “a 
Excluded Middle—possess a higher degree oi }primary 
generality than the Axioms of Mathematics which or midd 
apply only to quantities. Dut the Axioms of Maths ‘eps fe 


matics are the most general of laws in their opplypints © 
. sphere. Ty the | 
_ they cannot (iii) Axioms are self-evident propositions, ie ff eral | 


ey each rests on its own evidence. Axioms do not require hws the 


~ arethefoun- any proof, nor are they capable of any proof. The a other 
3 canons of are self-evident truths of so simple a character tha | hig 
J P they must be assumed to be true. Again, though thei tain). 
themselves cannot be proved, they form the foundaj Deri 
tions of all proof. Hence, every branch of knowledg. (a) 


must assume the truth of some axioms which form if ich a 
foundations. Logic, for instance, assumes the trutkjpeneral 
of the Laws of Thought, Laws of the Uniformity age” _ 
Nature and of Causation. As Carveth Read p : 
it: “Axioms are the upward limit of Logic, whi 
like all the special sciences, necessarily takes ti 
for granted, as the starting point of all deduction & 
the goal of all generalisations.” : 


Empiric 


2. Primary 2. Primary or Uvrtimate LAWS. prove c 
Laws are ` P AY tw 
less general The Laws, next in point of generality to AXI 


Axiomsbut ĉe the Primary or Ultimate Laws. The Prim 
theyarethe or Ultimate Laws are less general than the A 

i Era e eal but they represent the highest point reached 
“which canbe different sciences. Hence, unlike Axioms, the 
ia laws are subject to proof. They are thus 
general laws which have been proved by the 


SECONDARY LAWS 261 


B = ~ . . s = 
Wipe Law of Gravitation, for instance, is a primary 


ef 
E ndi 


3. Srconpary Laws. 3. Second- 
| Secondary Laws are less general than the 27 Laws 
ee of {Primary Laws. Bacon calls them “media axiomata”’ be chat 
hy middle axioms, because, according to him, they are m 
Mathes eps for ascending to the higher FE, Bain DEA 
w pi ts out that not only do the secondary laws ascend 
‘Vp the primary laws (ie., become more and more 
| meral and develop into higher laws), but the higher 
ire [2S themselves descend into the secondary laws (or 
ay fi other words, the secondary laws are deduced from 
güe higher laws and are thereby rendered more Twosub- © 
,neritin). ‘The Secondary Laws are either Empirical °°" @ 


(a) Empirical Laws are those secondary laws (i) Em- ` 
which are presumed to be resolvable into some more pirical. ei | 
et uippeneral laws but which have not yet been resolved into 

lem. They are laws “whose why has not been 
sertained.” Thus, firstly, Empirical laws, being 
teondary, are less general than the primary laws. 
Ncondly, they are believed to be deducible from more 
general laws. , Thirdly, as a matter of, fact we have 

wt yet been, able to deduce them from higher laws. 
e conclusions of the Method of Agreement are 
Empirical Paws. The Method of Agreement cannot 


prove causjation but can only suggest it. It only shows 
na are found together. « This is an 


lat two phenome ; 
Empirical. Law. We believe, however, that it 1s | i 
if being deduced from higher laws, though not i 
seduced. ‘Thus, ‘Quinine cures ague is an iit 

irical\ law. It is @ ‘miformity established by | 

it has not yet " 


Wservation.» It is empirical, because, 
een deduced from any higher law. 


y 
F. 
~ 

la 

~ Limited 

_ application 
of scond- 

ary Laws, 

both 
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(b) Derivative Laws are those secondary ia 
which have beem deduced from the Prima ; 
Thus, when Empirical Laws are actually deduced gt 
Primary Laws, they become Derivative. For example 


time an empirical law. It was observed to be true in feet 
a number of cases, but could not be deduced from ; 
higher laws. It has now been resolved into the laws | 
connected with radiant heat passing through th 
atmosphere. Similarly, the law of terrestrial grayity #@ 
or the law of the tides was an empirical law, but jp [10t kno 
subsequently became derivative, when deduced from [%0 © 
the more general law of Gravitation. _ funresolv 
© fmithin y 

Secondary laws have a limited application sample, 

As Bain says: “A Derivative Law, and still more sholly « 
an Empirical Law, must not be extended beyond thé nes of 
narrow limits of Time, Place and Circumstance.” hincona 
Carveth Read expresses the same idea by sayin 
that “Secondary Laws can only be trusted in ‘Adjace 
Cases’; that is, where the circumstances are similar t0 
those in which the laws are known to be true”. 


So far as Derivative Laws are concerned, they 
may be deduced either from a single more general law 
or several more general laws. When a Derivative 
Law is deduced from a single more general law, it 
will be as universally true as the single ‘law fro 
which it is deduced. But when it is deduced f 
several laws, those several laws must co-elxist 
certain manner, and there should not be any -count 
acting agencies; for example: “That wate 
‘pumped to about 33 feet at the sea-level, is a d 
law on this planet: is it true in Mars? ‘That 
on whether there are in Mars bodies of 


Sec 
thvaria 
neral 


4 
Ty 


APPROXIMATE GENERALISATIONS 263 


milar to our water; whether there is an atmosphere 
sere, and how great its pressure is;....If there is no 
mosphere, there can be no pumping; or if there is 
atmosphere of less pressure than ours, water such 
fis ours can only be pumped to a less height than 33 
et” (Carveth Read, 4th edn. p. 293). 
If this be true of a derivative law, it is certainly Empirical. 


7 


fha Hence, we cannot be sure that the 
Ymresolved law will be found true beyond the limits 
within which it has actually been found true. For 
e jxample, in medical science, our knowledge is almost 
MOF sholly empirical. We cannot infer that two medi- 
d the ines of a close kind will have the same effect; thus 
ance." |chincona bark and quinine have not the same effect, 
yingiiihough the former is the crude form and the latter, 
jackie essential extract. 
Jar to} 
N ote : Other classes of Secondary Laws. 


A A. INVARIABLE AND APPROXIMATE 

a GENERALISATIONS 

y E $ . . . 

w, it} Secondary Laws may be sub-divided into (1) Sees 


from [invariable Generalisations and (2) Approximate Day be 
either 


from | Generalisations. l 
inaf Invariable Generalisations are those which are ;,variable 
f thiversally true, so far as experience goes. or or 
be &xamples ; All crows are black, All material bodies fall 

0 the earth; and so on. These are invariable, because 
d the predicate 1s 


lation between the subject an 
sed to be universal. 
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$ Approxi- Approximate Generalisations, on the Other h citi 
mate Gener- hand, are of the form, Most As are B; Most ma ju 


) alisations. : ; Fip chare 
4 are solid at ordinary temperature; Most Cases of | 


plague or cholera are fatal; Most men are selfish: es 
Most arctic animals are white; and so on, The e kon 
s propositions are approximately general and not wholly 3 stance, 
g so. Some: of these approximate generalisations are feommitt: 
1 empirical laws, because they are purely based oq jy the st 
i> * experience, and they have not yet been deduced from | Apy 
H higher laws. Some of these approximate generalisa. nthe d 
; d tions, again, are partly empirical and partly derivative, fatistics 
For example: ‘Most arctic animals are white’ is Partly fent. (n 
Ei derivative, because, “this seems to be due to the Vn attac! 
- advantage of concealment in the snow”. infer. th: 
So far as Approximate Generalisations are | 
concerned, we should attempt to explain the excep-/ p, S 
tions. When we say ‘Most are’, we mean ‘Some are 
not. Now, we should attempt to find out the reason ary 
If we are able to discover the reason, the approximate Phe c 


generalisation becomes a universal proposition. Th Pistence. 
proposition “All metals except one (i.c., Most metals) 
are solid” is a particular proposition, while the p j 
position “All metals except Mercury are solid” is@ 
universal proposition. 7 
Approximate Generalisations are merely probable 


isations SOmetimes be useful as a practical guide to tie 
ordinary requirements of life, but scientifically, th 
Gi) They are value is small. In those cases, however, whereis 
a Where account of the complexity of phenomena, Me 
Propositions Propositions are difficult to reach, approximate get 
cann lisations do possess scientific value. In Politics, ™ 
and further instance, there is a special advantage in true appr’, 

mate generalisations amounting to “most € 
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Other {qhe citizens of a particular country are so various 
metals ja character, education, and conditions of life, that 
es of tye cannot expect to arrive at many universal proposi- 
elfish: }ions, so that propositions true of the majority are 
The fiyficient for the purposes of legislation. If, for 
vhollya instance, fear of punishment deters most men from 
S are “eommitting a crime, this should act as a useful guide 
d On fp the statesman. 
from} Approximate Generalisations also become useful (ii) Statis- 
ralis; Yin the domain of science, when we are able to collect tics render 
sative. Wwatistics. If, for instance, it is found that 80 per PAIN 
partly fent. (most) of vaccinated persons are able to avoid 
0 the Ym attack of small-pox in an epidemic, we can safely 
{nier that Vaccination is a preventive of small-pox. 


` are | . 
xep- B, SECONDARY LAWS OF SUCCESSION 
1e are AND OF CO-EXISTENCE. 


ni 
oe Carveth Read points out that Secondary Laws may Second- 
mateli be divided into those of Succession and those of Co- ary Laws 


The be may be 
etals) Fy aws oF SUCCESSION are cither.........- (1) of direct Laws of 
> Pr" Mesation, as that ‘Water quenches fire’...... or (2) of the Succession: 


’ is a fdt of a remote cause, as ‘Bad harvests tend to raise the or 

rc of bread’; or (3) of the joint effects of the same cause, as l 

êt ‘Night follows day’ (from the revolution of the earth).” | 
LAWS oF CO-EXISTENCE are of several classes: (1) Caren E O | 
eral laws, based on the Method of Agreement, viz., ‘all existence. | 
ivitating bodies are inert’. (2) Co-existence of properties i 


i Natural Kinds. Natural kinds are those classes of things 
hich agree among themselves and differ from others in | 
erous. properties. In Gold, for instance, saree pro; | 
es co-exist. (3) Certain coincidences of qualities we | 
ial to any kind, and sometimes prevailing amongst ae, 
ent kinds, e.g. White tom-cats with blue eyes m ak 
4) Lastly, Constancy of relative position, as of sides 


les ofa geometrical ‘figure or of planetary orbits 


bable 
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Most of these relations of Co-existence are redùcible » 
Causation. “When co-existences cannot be derived frome j 
tion, they can only be proved by collecting eaaa 
trusting vaguely to the Uniformity of Nature, If n a 
tions are found, we have an empirical law of conside l 
probability within the range of our exploration. If excep a 
occur, we have at most an approximate generalisation, aş it 
‘Most metals are whitish’” (Carveth Read). 


Sec. 3. The World as System of Laws. 


Sa y ach p 
‘The World The World, as we conceive it, is a system off. A 

_ isaSystem oi Prhole 
M ASRM Laws. In the first place, there are Laws governinghist s 
w . the different departments of Nature, and secondlyiy 


i i eparat 
Su the different departments are not absolutely isolated + 
ag from one another but are parts of .one ordered and isting 
F systematic whole. E 

© (1) There The World is governed by Laws. At firfis com 
Serie Nature appears to be a chaos, in which the differenjment 1 


the different phenomena are in a state of utter confusion. Bi epartn 
a ea careful observation shows that there is uniformity Sfgovern 
and the midst of variety, there is order in the midst € 
apparent confusion, or in other words, the universe undle 
‘ governed by laws. ‘There is no such thing as caprice wh 
or whim or chance in any department i Nature or bet 
What appears to be Chance is nothing but ignoranti 

of Law. For convenience of treatment in sieni 
Nature is conceived as consisting of various de 

_ ments, in each of which, there are laws which § 
and control phenomena. ‘Thus, in Physics, the 
the Law of Gravitation, according to which © 
material bodies attract one another in a certain | 
however various they may appear to be at fir 
Bee Ay alt Chemistry, there is the Law of Definite 
_ ston, according to which material bodies co 
hice. ec. Digitized by eGangotri. Set iE ley Mishra color vaa 
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ùcible ge another, according to fixed proportions; in i 
m cawg d Biology, there is the Law of Heredity, according to 


ples F E 3 
10 gen characteristics of the parent are inherited by 
side |e child. In Astronomy, there is the-Law of 


XCeption, | Planetary motions, according to which planets move 


wery sphere of the World is governed by Laws. 

Not only is the World governed by Laws, but it (2) these 
a System of Laws. A ‘System’ means a whole, laws are 
Yach part of which has an essential relation to the meal 
a hole and to all the other parts. The whole cannot together so 
7 igexist separately from the parts nor can the parts exist an ordered. 
second! Nwparately from the whole. ‘They are intimately wholeor 
isolatedfiound up with one another. ‘Thus, a System is to be overs 
red and distinguished from a mere aggregate in which there 

is no essential relation between the parts of which it 


fvern these departments, yet the different laws are 

nidst djfrts of one system. Nature is not a disorganised 

iverse Byundle of parts, but the parts are organically related to 

; caprittjite whole. In this sense, we speak of the Uniformity, 

it better still, the Unity, of Nature. (See Ch. II, 
norai See, 2, p. 72.) For example, biological facts are 
jen explained in terms of chemical laws, physical pheno- ; 
, depat[mena are explained in terms of biological laws, and l 
7 ‘here are laws of varying degrees of | 
nerality, viz., Primary Laws and Secondary Laws. 
these secondary laws are deducible from the primary 

aws, and those which have not yet been deduced and 

ite empirical, are believed to be capable of being so 

uced. Hence, with the progress of science, lower 

are explained by means of higher laws, these 
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latter, again, are deduced from still higher laws and 
so on, till all the various laws are found to be ual J 
) with one another. Hence, we conclude that not i 4 
A are there laws in the various departments of Natum om 
but that these laws are connected with one another gn 

into a system. Nature is a well-ordered whole, nota. pit 
chaos but a cosmos. Ri 


EXERCISE IX. 


1. ‘The problem of Logic may be summed up in ty 
Si questions: How to ascertain the laws of Nature and how to ja 
follow them into their results.’ Explain this fully, showing} 
the kinds of reasoning involved in these two questions, with} 


illustrations. | 

2. Define and exemplify Ultimate, Secondary, Derivative E. 
and Empirical Laws, showing their relations to one another) 
To which class those laws belong which -are founded on the} 
Method of Agreement? Give your reasons with examples 


3. Distinguish between a Law of State, a Law of Nat 
and a Logical Law, illustrating your meaning with examples 
Science must assume that Nature is subject to law: explain]. 
why it must do so. : 


4. Define and illustrate Ultimate, Secondary, Derivativ 
and Empirical Laws, explaining their relation to one anothe 
What do you understand by the expression that the World i 
a system of laws’ ? 


5. State exactly what you understand by a Law and y 
Law of Nature. How would you classify Laws? Mention Mi 
ites ent methods of classifying Secondary laws that have Pe 

opted. z 


6. Do Laws of Nature rest on any primary assumption E 
How are such laws established? Explain and illustrate “e 
different forms. s 


ae Why should Laws of Nature be expressed as tendent 


Y 


_8 What is meant by a Law of Nature? 
Primary, Secondary and Empirical Law. Give exampi® 
an a What is a a of Nature? How does it atg 

y aw? ; y a 
‘of empirical laws. xplain the use for science © = 
ct 10. Explain and illustrate:—Ultimate, Der 
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in science? Distinguish carefully the Empirical Laws 
n Laws of Nature. 
42. Explain what you understand by Laws of Nature. 
are they classified? What precisely is meant by an 
pirical Law? 
13, “The phrase ‘Empirical Law’ contains a contradiction 
terms.” Explain. 
} 14. Determine the conditions that would enable you to 
km an empirical generalisation into a Law of Nature. 
| 15. How would you distinguish a Law of Nature from 
ala Empirical Law? What does Science understand by an 


ception’ to a law of Nature? 


CHAPTER X. 


i EXPLANATION AND ITS Limits, _ fyhat sa 


ot satis 

| Sec, 1. Nature of Explanation—Popular and Scientigs‘qplanati 
; Explanation. Jag 

x Sec. 2. Scientific Explanation. hich OJ 

Sec. 3. Forms of Scientific Explanation. 4 Vion 

Sec. 4. Limits of Scientific Explanation. E | A 

Sec. 5. Fallacious Explanation. splanati 

7 i int 

: ptural s 


Sec. 1. Nature of Explanation—Popula 


; fucation 
+ and Scientific Explanation. Ee. 
A Explanation The term ‘Explanation’ (from ex—out of; andfopular 


j Sa ee plano—to make plain) literally means making. plain ofjon bet 
© something clear something which appears to be obscure Peiween 
‘ pricier mysterious. Hence, Explanation presupposes a préhowleds 
i vious state of difficulty, obscurity, or perplexity, anf}is 
when we are so oppressed, Explanation affords usii 
satisfaction, or relief. “In the ordinary use of tht 
word, ‘explanation’ means the satisfying of a mam 


understanding.” 


What satis- The human mind has at different times bet 
ae satisfied in different ways; and again, individual va y 
maynot êS to the kind of explanation which affords then 
‘satisfy a satisfaction. In ancient times, people conceive 
all Nature was full of deities and they were satis 
with the explanation that natural phenomena ` 
caused by supernatural agencies. When a- 
arose, they were satisfied with the idea that it 
due to the god, Neptune. In this way, a 
_ catastrophies were attributed to the wrath e 
_ Individuals, again, vary as to the nature © 
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au 
ae it T 


Lyon which they consider sufficient. Superstitious i 
Toole still believe in supernatural agencies, to which . fs 
w attribute natural occurrences, but such explana- 
gs are not satisfactory to the scientific mind. 
Jat satisfies a rustic or the man in the street does 
‘ty satisfy a scientist. Hence, though in every 
cientife planation, there is some prior difficulty or perplexity 
fpich oppresses us, and a sense of relief or satis- 
fstion when. that is removed, yet the nature of 
“Fplanation, which is considered satisfactory, varies 
fm individual to individual, and depends on the 

jural soundness of the man’s understanding, on his 
4 cation, and such other conditions.. 


i Hence, a distinction has been drawn between popularand 
f; and popular and Scientific Explanation. The distinc- Scientific 
lain otin between them is the same as the“ distinction Explanation. 
ure Akiween popular knowledge and Science. Ordinary 
a préhowledge is a collection of more or less isolated 
ty, ands or at most their connections are only vaguely 
rds i imperfectly perceived, while Science attempts to 
of the mag such isolated facts under general laws, forming 
manirs of a consistent whole. Thus: i , 
f (i) While Popular Explanation is satisfied with Points of 
mierficial points of similarity, Scientific Explanation difference : 
tks to determine deep-seated points of similarity. 
(ii) While Popular Explanation unhesitatingly 
Hers to supernatural agencies, Scientific, Explanation 
fines itself to natural causes and laws. Pope 
ar eclipse may be explained by the ue 
adragon’s devouring the moon, but scientifically, 1t 1S 
ained as due to the passage 


of the moon through 
shadow of the earth. oncerned 


ion i tly c 
(iii) Popular Explanation 1S most! cern 
th explaining particular facts, while Scientific 


pula 
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fj x . 
HEKA is Scie 


cplanati is chiefly concern i 
Explanation i } ed with explain . 


general laws. 

Even when Scientific Explanation attempts s; r ‘ 
j account for a particular fact, it does not, like Popul 3 5 poir 
l Explanation, merely point to some one special o vitat 
T striking circumstance but, on the other hand, it i Ca 
d out the causes of the phenomenon. Popularly, ag weus foll 
it know, applying a glowing match stick is considere jscove 
ie sufficient explanation of a conflagration, but scienti- (henon 
fically, it is due to all the positive and negative EW 
conditions, which constitute its cause. d i s al 

Scientific Explanation, unlike Popular Explane-f pothe 
tion, is mainly concerned with the explanation of yy 
Laws. We shall sce, later on, that a law is scienti- Hypott 


fically explained when it is brought under a high met 
. tion we 


law. 
act of 
Sec. 2. Scientific Explanation. Sons 
Scientific Explanation may be the explanation of a ings. 


Scientific individual fact, or of law, though it is more concerned 


Explanation. 

the, latter than with the former. 4 
(i) Of Scientific Explanation of an individual fact consists 24y 
indivi dual pointing out its cause,—that is, in stating the law, or } 0 
fact ; of causation, of which its production is an instance ~e 


however, its law is discovered, we assimilate it to sim 
other phenomena, or in other words, we find out 0 
which resemble it. Thus Franklin explained the phenom” 
of lightning by showing that it was not a peculiar fact, © 
was of the same kind with Electricity. In other 
lightning is assimilated to Electricity. Similarly, 
__ of iron is explained by pointing out its similarity 
burning of a candle. In this way, points of sim 
and they are found to be the effect of the 
instance, the rusting of iron and the burni 
pothidue to the presence of a gas, called 
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Scientific Explanation of a Law consists in pointing out (ii) Of Bi 
er Jaw or laws, of which the given law is itself but a Law. 3 mM, 

Pott, and from which it may be deduced. Thus the law oi 
NPts fp -qreming the motions of the planets is explained when it ‘ 


0 
d 


Popular jas pointed out to be an instance of the more general law of 
acial op (Gravitation. 
Carveth Read defines Scientific Explanation Definition 


t points, 

1, aS we! follows: “Scientific Explanation consists in 

nsidered [UCO Vering, deducing and assimilating the laws of l 

scienti henomena.” p> 

negatiy Ve discover the laws of phenomena ie., if. the Explanation | 
ypo- —- Ta 


d hws are not known, we start with a supposition OF thesis. 
‘xpla Bypothesis as to what the cause or the law might be. n 
tien ot fs, Explanation is intimately connected with 
scien ypothesis. In fact, the purpose of Hypothesis is 
i higte explanation of phenomena. The Law of Gravita- 
fion was first framed as a hypothesis to explain the 
fact of the falling of an apple. 
Explanation involves Assimilation, Assimilation Explanation 
ans finding out points of similarity with ob as 
m of a hings. A thing or law is assimilated to another thing 
med Willie law, when it resembles the latter in some important 
_ ints, Thus the Law of the tides is assimilated to 
omis agit Law of falling bodies because, both of them exhibit 


, or Ae a 2 nti 
' p ens of attraction. A Zebra 1s assimilated to a horse 
fa pony, because, it presents important similar 


Ker thitttaracteristics. In this respect Explanation is akin to ` |. 
Mlassification. Scientific Classification consists in 
ranging objects according to “the most important 
d numerous points of similarity” (Ch, XII, Sec. 2). 
‘planation is akin to Classification, because, it is the 
iding of resemblance between the phenomenon in 
testion and other phenomena. 


_ Explanation also involv 
Induction, Generalisation Or 


J l} 


‘cation OY Explanation 
es Generalisation aes 


Induction means that duction. 
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we arrive at a universal proposition on an examina. 
of particular cases. This we can do only. when n 
particular instances exhibit points of essential 44 
i similarity, giving us a basis for the inference ea A 
a causal connection. Induction aims at the discovery 
| and proof of a causal connection and thus affords an | 
explanation of phenomena. Hence, Explanation and; 
f Induction are closely related. Explanation is the goa 
3 and Induction leads to it. 
Lastly, Explanation involves Deduction. A Law igethe 
is explained when it is shown to be deducible from E 
some more general law. An Empirical Law, for q 2. 
instance, is explained when it is derived from ome "hich 
higher law. - The law of falling bodies is explained) pisar 
when it is shown to be a form of the lawo 
Gravitation. 


a joint 
of the 
wt th: 


A Erpen 
-~ and De- 
_ duction. 


Sec. 3. Forms of Scientific Explanation. $ 
: ; ae Dis 1 
Three forms According to Mill, there are three distinct modmy) 
of Scientific Bene . ee Tia : Lanc 
Explanation, O° Ways in which Scientific Explanation of Laws maiin 
‘take place; viz, Analysis, Concatenation and Suey 
sumption, Let us consider these three form}, 
separately. 9 
1. Analysis. -1. Analysis is a form of Explanation whe 
consists in resolving the law of a joint efect into t 
laws of its causes and the concurrence of those cat" 
In simple language, Analysis means that we show ® 
a joint effect is due to several causes acting 16 
í EXAMPLES:—(1) The path of a projectile is € 
when we mention the separate causes, viz., the law 
tation, the law of the initial force with which th 
is thrown, the law of the resistance of ait, and | 
further we state that these separate causes act 108 


Bets arpa the. joint effect, 
. Digitized t 
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q o explaining the orbit of a planet, we show firstl 
“| that it results from the law of gravitation and the law dit 
| the planets tend to travel in a straight line; and secondl 
those causes jointly act on the planets. y 
‘ This form of Explanation is employed in the case of 
ons homogeneous intermixture of effects, in which, a joint effect 
A andi E one % hod apaan effects. The explanation of such 
beet a join ct inv olyes two things, viz., (i) The simpler laws 
goa ja the separate effects are mentioned; and (ii) it is pointed 
fut that they exist and act together. If they do not act 
Ala together, the separate effects would not be mixed and no joint 
le frou dect would be produced. $ 
aW, for | 2 Concatenation is a form of Explanation 2. Concate- 
= some |WHich consists in “the discovery of the steps Of aaa 
cplained ausation belween a cause and its remote effects”. In 
his case, the effect is shown to be due not to the 
supposed cause directly, but to an intermediate effect 
lof that cause. Instead of A being shown to be the 
ion. j ause of C, it is found that A is the cause of B, and 
is the cause of C. Thus, the connection between 


t mond C is explained through B, the intermediate 


nd S 

EXAMPLES: (i) In lightning, it appears as if electricity 
fas the power of creating a loud explosion; but as a matter of 
Wht, electricity produces heat, and heat, by suddenly expand- 
d sound. Thus heat is. the 


n whichiing the air, produces the lou 

into ihe f Mermediate link in the chain of causation. R 

g cause} (ii) “The maxim ‘No cats no clover’ is explained by i | 

how t ff Signing the intermediate steps in the following series; that i 

toge er | We fructification of red clover depends on the visits of the | 
E, yh nble-bees, who distribute the pollen in seeking honeys that i 

explained eld-mice are numerous they destroy the humble-bees’ nests; 

of g EURU E sirm.. the destruction of field-mice depends upon 

apo which, therefore, are a remote condition of 

o on; i} the clover crop” (Carveth Read). 

gether (iii) “When Chlorine was discovered, it was soon found 

J, lo have a strong power of bleaching..---- _ Inquiry showed 
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however that it was not really the chlorine which dest 
colour; but that oxygen is the intermediate........., agent, 
Chlorine decomposes water, and taking the hydrogen leaves 
the oxygen in a state of great activity and ready to destroy 
the. ...... -colouring matter.” (Jevons—Elementary Lessons | (a) 
p. 267.) d Vie 

3, Subsump- 3, Subsumption is a form of Explanation in Ris 

pon: which a less general law is brought under a law more ip kasur 


general. Thus less general laws are explained by fone anc 
. e A On 

i E nstances Ot S | 
showing that they are inst s of some more general instanc 
“Jwill en 
(i) The law of terrestrial gravitation that fof heat 
material bodies fall to the carth is explained by showing that | ( b 
it is only a case of the more general law of gravitation. Ela; 
(ii) The law of magnetism is explained by bringing it expia 
under the more general law of electric currents. f figure, 
“This process of subsumption bears the same i. di 
blance 


law. 
EXAMPLES: 


relation to secondary laws, that these do to particular © 

facts. The generalisation of many particular facts) ar, 

(that is, a statement of that in which they agree) isi" ac 
we mi 


a law; and the generalisation of these laws (that isf 
ee) is a feys: 


again, a statement of that in which they agr Eui 
higher law; and this process, upwards or downward” p" 
is characteristic of scientific progress. The perfecting 


of any science consists in comprehending more ant 
and in showing 


€ 


more of the facts within its province, Rive 
that they all exemplify a smaller and smaller numi of 
of principles, which express their most pro A k oti 


resemblances.” (Carveth Read, 4th edn. P. 303). 


| Explanation Sec. 4. Limits of Scientific Explanation j 
is impos- Scientific Explanation, consisting, aS it do 


sible, where 

= no points of 

i eon with other objects or laws, 
È tion are the limits of Explanation. I 
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alt 


won are 


Hence the 


unable to discover any points of 


kr Jere we are 

leaves, | resemblance, Explanation is impossible. Hence, the Slowing 

estroy folowing cannot be explained :— ra 
lamei al States of Consciousness can- (a pa 


ssons, | (a) Fundamen 


{rot be explained. 
gates eI Colour, Heat, Smell, Sound, Touch, jess. 


Pleasure, Pain, etc., are such that they do not resemble j 
one another but are absolutely distinct. ‘There is, for ~] 
}instance, no similarity between colour and heat which 

{will enable us to reduce the laws of colour to the laws 

n that fof heat; and vice versa. 
(b) The Primary Qualities of Matter cannot be (b) Primary 
They are such qualities as extension, quala | 
ance, weight, motion etc. These qualities 

another and there is no resem- 

that assimilation is impossible. i 
xplanation is the infinite ©) Peculia- 
very particular fact. However much Oe 
about the physical, chemical, or other facts ; 
never fully explain the individual 

any particular object, whether material 

a stone or 4 person. We may know 

a good deal about the specific gravity, temperature, 

f chemical composition, and other conditions of stones 

$ - -g jn a particular piece 

This is specially 


‘hese fundamental or elementary states of 
conscious- 


fexplained. 
f fgure, resist 
Jare distinct from onè 
blance amongst them, SO 
(c). Another limit of E 
character of e 
„fwe may know 
saws, we can 


| noticeable in attempting an 
| personality. We may know 

A / he 4 
birth, his education, his surroundings and so on, 

. we can never fully explain a man 


conditions arẹ go numerous that 


principles cannot ental 


blan z, ra 
a rr k shaustively enume ted. Ultimate es. 

ae “ar : = 
"word (d) Fundamental AS of the highest generality. Principles 


e explained. They are 


3 
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They are so general that they cannot be subsumed or | (3 
brought under any law more general than they, nor lion th 
can they be reduced to ‘one another. For example, | neral 
the Laws of Thought, the Law of the Uniformity o m 
of Nature, etc., cannot be explained. There is nothing Ss 
similar to them, and they cannot be brought under Meher 
higher laws. | hws, n 
aw is 


feonstiti 
ometir 
general 
Ihat Gr 
to disci 
gravita 
not bei 
o reci 
cannot 


Sec. 5. Fallacious Explanation. 


Three forms An explanation is fallacious, when it violates the 
Hof fallacious conditions of Scientific Explanation. It is an explana- 
} “tion, only in appearance. It pretends to explain facts 
Bain. or laws without really doing so. Bain mentions — 
three forms of Fallacious or Illusory Explanation:— 

(1) “One form of illusory explanation is to 
repeat the fact in different language assigning no other 


è 


(1) Mere 
repetition 


in different ies 
language; distinct yet parallel fact”. ae sin 
Sometimes, in pretending to explain something, Ee: 


we merely repeat the fact in different language. Fo 
example, in explaining why opium produces sleep, we J. 
say it has soporific properties. Similarly, we say that ii" 
the future must resemble the past, because, Nature is 
uniform. Or we say—What better explanation can 
we give of the fact that we see through glass than 
that it is transparent? ‘This is nothing but stating 
the same fact in different language. a 

(2) “Another illusion consists in regarding 
phenomena as simple because they are familiar”. 
Take, for instance, the fact of the falling of 2 


ing pheno- 
mena as 
e, 


rs 
MER 
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dor | (3) “The greatest fallacy of all is the supposi- (3) Toex- 
nor fion that something is to be desired beyond the most Rect some- 
nple, generalised conjunction or sequences of phenomena”. general than 
mity he human mind wants to attain more and awit 


E : more perar laws Lower laws are subsumed under 
‘higher laws these latter, again, are brought under 
hws, more general; and so on. But when an ultimate 
hw is reached, we ought to be satisfied, and this 
Joonstitutes the limit of scientific explanation. But 
Jometimes, scientists attempt to reach something more 
}general still. ‘Thus Newton was unable to recognise 
Jihat Gravitation was an ultimate law, and he desired 
; i discover a medium of operation, which would liken 
gravitation to Impact. Hitherto, such an attempt has 
appears quite satisfactory 
an ultimate law, which 
higher, or which is 


Jnot been successful, and it 
to recognise gravitation as 
‘annot be brought under anything 
pot similar to anything else. 


hin A al 
a | Besides the above, all kinds of Popular Explana- te Pofations 
p, we in are fallacious from the scientific point of view. neg 
"dat Hence. Explanations by superficial points of simi- cous. 
ire is brities, Or supernatural agencies are also forms O $ 
1 can fllacious Explanation. (For Examples, see Sec. I $ 


Mii this Chapter, pp. 270-271). | i 


EXERCISE X. 


Explanation in science? Describe 
PRH rae of Scientific Explanation: 
how how Explanation is related to Induction. Is it corre 

that explanation is the ideal 0. ? r 
2 (a) What is logical Explanation?, (b) What ae A 
ip; (c) What are the principal errors incidenta! 


= 1, What is meai 
and illustrate the di 


pal forms? 


toit? Illustrate (b) and (c). ; 
: 3 C Scientific Explanation? State and illustrate 
e aes So ‘ond. (b) the limits of Explanation? 
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t Explain and illustrate the chief varieties of fallacious È 
planation. nE 
4. Distinguish between popular and scientific explanation, 
Illustrate with concrete examples the different forms of the a 
latter. POR” i 
i 5. What do you mean by scientific explanation? What 
are the limits of scientific explanation? 

6. Describe the nature and limits of Explanation. Di, “ 
cuss the connexion between the scientific explanation of a 4nd its 
phenomenon and the assignment of its cause. ery 

7. “The object of science is to explain.” Discuss the | Y 
statement fully. Mention its three principal forms, 

8. Discuss what is meant by Scientific Explanation and 
show the relation between Explanation and Classification, 

9. Explain the nature, modes and limits of logical ex. Jep 10 
planation, What is its relation to Hypothesis and Induction? fo 
Contrast the scientific conception of explanation with the f 
popular. l E 
10. ‘To' explain a phenomenon is to assign its cause. foncer: 

Discuss the statement and show how Explanation is related to}, 
(a) Induction, (b) Hypothesis, and (c) Classification. alos 
11. What is meant by logical Explanation? Indicate the fwith t 

- limits of Explanation. ‘Give instances of illusory explanation. iPr 
extent 


Induct 


12. Characterise Illusory or Fallacious Explanation, and 
mention its different varieties. 
_ 13. Describe the nature and limits of Scientific Explana: jy 
tion, illustrating its different forms. Give two examples o Miaptc 
fallacious or illusory explanation. Scient: 
14. Explain and illustrate Scientific and Illusory Expla: 7 its 
nation. tsults 
_15. What is the precise relation of Hypothesis to Expla- 
nation? What are the different forms of Scientific Explané 
tion? State and illustrate them. Is Explanation possible in 
every case? 4 
_ 16. What are “the different forms of Scientific Exp s 
non Illustrate the explanation of empirical laws by Mmgië 
w 
17. What is Scientific Explanation? Illustrate the thrè 
modes of Scientific Explanation. The explanation of nami 
can never be completed. Why? +) of 2 
_.18. What kind of Explanation would you offer (i) of 
suicide and (ii) of the flying of an aeroplane? Show pre 
how this kind of explanation differs in the two cases. 
19. “To explain means to bring the particulars or. 
general under the universal or the more general.” 


e sl 
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SUBSIDIARY PROCESSES 


Processes subsidiary to Induction. 


| We have practically come to the end of Induction 
sidered as a form of argument. In Chapter I, we 
n De i} sider the nature and the method of Induction, 
ind its different forms. In Chapters II and III, we 
| with the Formal and the Material Grounds of 
Induction. In Chapter IV, we consider the nature 
d the conditions of Hypothesis, which forms the first 


‘ion. z . 
sical ex. Weep in Induction. Chapter V deals with the Experi- 
4 


duction i b, R < . . . . 
‘ith a ental Methods, which are devices for discovering 
E nd proving a causal connection. Chapter VI is 
TE cerned with a weak form of Induction, known as 


Wnalogy. Chapters VII and VIH respectively deal 


Dz 


ith the so-called Deductive Method and the theory 
ion, and 0f Probability, which attempt to make good to some 
extent the deficiencies of the Experimental Methods. 
Chapters IX and X deal with Laws of Nature and 
“Ptientific Explanation, which, as it were, are the 

sults of Induction. In the three following chapters, 
ie shall proceed to consider the nature of some 
which are subsidiary tO Induction. In 
he Material Conditions 
have dealt with 
ess. Here 


lanation. 


processes, 


Wi Definition. In Deductive Logic, we 


‘ihe conditions of De 
è | "e shall consider its materia 
XII, we shall deal with Scientific Cl 


aay | Particular things of Nature into grou 


Chap. XIII, we shall briefly const 
Terminology and Nomenclature. 

ication, ‘Terminology and Nomenclature are processes 
ubsidiary to Tnduction. These are not concerned with 
terence, but to use the language of Mill, “intellectual 
erations subsidiary OT auxiliary to Induction . 
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CHAPTER XI. 


MATERIAL CONDITIONS OF DEFINITION. 


Sec. 1. Introductory. 
Sec. 2. Kinds of Definition. 
A. Deductive and Inductive. 
B. Real and Nominal. 
C. Substantial and Genetic. 
Sec. 3. Material Conditions of Definition, 


Sec. 1. Introductory. 
In the Textbook of Deductive Logic, we consider the}. 


definitions should conform in order that they may be corre 
and that the violation of those rules leads to certain 
fallacies; and lastly, the process of Definition can only be 
carried on within certain circumscribed limits. In this caps 


Sec. 2. Kinds of Definition. 
A. DEDUCTIVE AND INDUCTIVE. 


_ A distinction has been drawn between Deduc it 


tic 
tio 


Fieve aad Inductive Definitions. In Deductive De 


‘Weexamine we state the entire connotation of a term, the meaning 


i oF ‘tem. > the e connotation of a term by an examination of Í 
Thus, Inductive Definition precedes Deductive D 
it _ By 2 examination of facts we ning 
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fxed, we employ Deductive Definition. In the case 
abstract Notions, in which examination of facts is 
essary, We always employ Deductive Definition, 
„in Geometry and Mathematics. In Geometry, for 
nce, we define a ‘triangle’ as a plane figure bound- 
“by three straight lines. As this is an abstract con- 
‘ion, there is no question of an examination of facts. 
fin defining real things, we find that their meaning 
[iot so fixed. Hence we first proceed to determine 
îr meaning by an examination of facts (inductive) 
Îi when our knowledge attains a certain degree of 
Weision, we have a deductive definition. Thus, on 
bmination, we find that men possess the essential 


ider the/. = e A akg Pe 5 
Ch. V.). butes ‘animality’ and ‘rationality’; this is inductive 

of thefetmination of the meaning of the term ‘Man’. 

nguishedien the meaning is thus fixed, we define it deduc- 

> whidiiely saying ‘Man is a rational animal’. 

» Correct, | 

` certain 

only be} B. REAL AND NOMINAL. B. Real 
chapter, |, ___ Definitions. 
t states the connotation refer to 


‘A definition is real, when i 
something actually existing in Nature; it 1s nominal, eally ex- 


m it states the connotation of a term, without any isting. 
rence to the actual existence of the object which 


ition are. something 
T! 


sponds to it. 

Much dispute has centered round the question Do we 
mT My y ion, de e 
iher we define a thing or a mere name, Or a noti RNE OLA 


are three exclusive views on this point. Accord- concept, or 
: me 


ductive £ to the Realists, we define things; according to thea mere 
termine Yominalists, we define names only; according to the 
f facis. Anceptualists, we define concepts or NOHOnS. The 
Defini- Wetect view appears to be that we define concepts Three 

e Pith are expressed in the form of names. Definition Y Ta 
. means fixing the boundaries 1-2- making Nominal- 
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-Conceptual- 
ism. 


«C. Substan- 
ti tial and 

«Genetic 

Definitions. 


“Material 
conditions. 


ah: 
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oe eae rules of procedure necessary to, ast 
© essential qualities of a term, They are as 
CC-0. Digitized by eGangotri. 


ai gat tie ese. ei 


284 TEXTBOOK OF INDUCTIVE LOGIC 


` 


something precise and exact. Now, there is no gid P aW 
of making things precise, but what is made preis 

our idea or notion of things. Hence we ie 
notions. These notions, however, are expressed jn = | 
form of language and names are given to them, pe 
may further be pointed out, that most of our conceptee| 
correspond to real things, except those which andi 
abstractions or imaginary things. 3l 


C. SUBSTANTIAL AND GENETIC. l. 


ms. , 
ani tic 


E 


Substantial Definitions are those which actuali 
state the connotation of the terms defined, while t 
so-called Genetic Definitions point to the way iP’ 
which their connotation can be determined. Genel 
Definitions are not definitions so much, as aids to Y In 
formation of definitions. ‘They indicate the mode &prrectl 
the origin for formation of the thing and thereby héfnside 
us in understanding their nature and attributes. Thuethoc 
if we define a triangle as a plane figure bounded b 
three straight lines, we have a substantial definitia 
which states the entire connotation of the tek prec 
‘triangle’. But if we say that a triangle is formed iitined 
a perpendicular plane passing through the apex ol #rfor 
cone, we have an example of a genetic definition. q 
the latter case, we do not say what a triangle is% 
how it is formed. 


Sec. 3. Material Conditions of Definition 


_ Definition is the statement of the conn 
ie the common and essential qualities of 4 
_ Therefore the Material Conditions of Defini 


follow 
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4 We should collect for comparison the particulars (i) Positive: 


f ‘ der t i ethod— 
=| coming under he notion to be defined. We collect 


ve defing' In trying to ascertain what the essential qualities partiana 
sed in the be, we should collect instances of the things which go indez the 
them. Ttk the name, we want to define, and examine them. Notion; and 
` concepte find they possess some ‘characteristics in common, 

vhich apatile in other respects they differ. The differing 
fyracteristics are excluded. Among the common 
Iracteristics, again, some are essential, others acci- 

The essential characteristics constitute the 


1 actual 

while til) We should collect f ticulars (ii) Negative 
: 1. e sho ollect for comparison particulars (i) Negative 
> pact 5 p Method— 


coming under the opposite notion. We collect 
P, | A particulars 
ids to tf In order that we may be certain that we have coming 
> mode frrectly ascertained the essential qualities, we also under ne 
insider the opposite notion. This is the negative Notion. 


es. ThwAethod. As Bain says: “This amounts to saying 


unded iit, with the given Notion, we shall also define... . the 
definitidiifiosing Notion. As it is impossible for anything to 


d, unless its opposite is known and 


the tf precisely define 

formed WEined with equal precision, we must in substance 
apex O@ftform the two-fold operation, whether or not we 
nition. Marate the opposite aspects.” 


gle is W Yet us apply the method to the definition of psu By 

ts application of the positive method, we fin ae 

tcl quality of solids is that they resist force applie 
Soper ative method, and 


; lying the negati ; 
e their form. Then 200 ttn. liquids and gases yield to 


Jy comparing non-solids, we find that Hence, our 
onnotatifthe slightest pressure, and have no fixed form. He 


f a tertPor statement is confirmed. sae ; i 
t that the application O Difficulties 


nition A It has been pointed ou z ; í conform- 
“a | ae ‘ t so simple, ° 

ertain Mihe positi egative methods 1s no <. ing to the 
follows: ès it might appear, at first SIS 
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instances are so numerous that it is not Possible t g 
collect for comparison a sufficient number of thal E 

and even when some are collected, it is so difficult 

ascertain which of the qualities are fundamental anf 
j which of them are inessential. Secondly, there a 4 
what are called marginal instances, which it is moc 
difficult to define, because, they possess certain charak 
teristics of one class and certain characteristics of some 
: other class. For instance, Jelly. Is it to be treatedér 
as a solid or as a liquid? 1 


a 
OS Use, 


Definition Some logicians have suggested that in order to obviagh 
by Type. the above-mentioned difficulties, we should employ what iik 
known as Definition by Type. A Type means a member oft 
a class which possesses the characteristics of that class inaf 
marked degree. Definition by Type consists in referring tod 3 1 
member of the class which possesses its characteristics in f~ 

marked degree, so that in defining the type, we define t PCa 
class. Thus, a Chinaman may be said to be the type of t tal 
Mongolian race, possessing a yellow skin, a flat nose, et < 
Instead of of enumerating the essential characteristics of i thei: 
Mongolian race, we simply point to the Chinese. Or, igri 
defining food, we select Rice or Flour as the type, pos 
the characteristics of food in a conspicuous manner. Now! 
is clear that this-sort of definition, far from removing W 
difficulties, really puts the cart before the horse. How arem 
to know that the Type possesses the essential qualities M®} s 
marked degree, without knowing what those qualities atipi: S 
Hence, the selection of the Type presupposes a knowledge @ 
the essential qualities, 


Sopu por 


EXERCISE XI. 
1. What is Genetic Definition? 


i * 2. Distinguish between Real and Nominal Defini 
: 3 we define a name or a thing? z 


4.. Explain and criticise Definition by Type. _ 
. What are the Material Conditions of efinitions? ý 
Ra 


P”) 


Wer 


4 


2 
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CHAPTER XII. 


CLASSIFICATION. 


Classification. 

Natural and Artificial Classification. 

pence rman and the Doctrine of “Natural 
inds”. 

Uses of Classification. 

Rules of Classification. 

Classification by Type or by Definition. 

Classification by Series. 

Classification and Division. 

Classification and Definition. 

Limits of Scientific Classification. 


Soppa ppr 


— 


1. Classification. 


T Carveth Read defines Classification as “a Definition. 

aental grouping of facts or phenomena according 

A their resemblances and differences, so as best to 

ifve some purpose’. e Cusine 

lysed as follows :— tion is 

Classification is “mental grouping” (i) Mental 
3 Sify i ouping o. 

RE facts or phenomena. We classity innumerable group mi ra 

jects which we have never seen at all. In Botany, 


Air instance, we classify plants into grouan but all E 
ari - de of plants to be found in Nature are 
ee Hence, Classifica- 


fore us, when we classify them. 
Mis mental grouping. 


my (i) Firstly, 


4 (ii) Secondly, things are classified, according to (a ae 
{ieir resemblances and differences. Those which re- points of 
mble one another are placed under one group, and similarity 


which differ from one another are placed under 
ent groups. 
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(aii) for 
some pur- 
pose. 


Purposes in 
Classifica- 
tion may be 
General, 
when we 
merely 
want to 
extend our 
knowledge; 


Special 
when we 
have some 
Practical 
end in 
view. 


alphabetical order, so that his various readers may 
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(iii) Thirdly, Classification is made for son i 
purpose. We should not suppose that there is only aA 
way of classifying phenomena. On the other hani g 
there may be various purposes in view, and things aa 3 
classified in various ways accordingly, he 

Purposes in Classification may be either (a) $e mo 
General or Scientific; or (b) Special or Practical, arity, í 

The general or scientific purpose of Classifica. ge é 
tion is knowledge. A science gives us a systematic passific 
knowledge of a particular department of Nature, In pause 
Botany, for example, we classify plants, in order that pled 
we may know their nature and their conditions, Of Ẹtion, 
course, the knowledge obtained in Science may bef simil: 
utilised for practical purposes. But Science, as such, ting 
is directly concerned with the acquisition and extension ff some 
of knowledge. We pursue knowledge for its own sake; Arti 
Thus, when the purpose of classification is general ġie mer 
scientific, we only want to extend the bounds ofpints « 
knowledge. This is known as Scientific Classificatioygeial y 
(or Classification for General Purposes or Naturd\(ass 
Classification). Fe sor 

In other cases, we may have a special purposepi 
or object in view. Here we do not classify objects in 
order to acquire a general knowledge or information 
about them, but our aim is practical, i.e., we want togi 
have a special knowledge of them, with a special object} y 
in view. A librarian classifies books according to thr 1 


easily reach them. This is Classification for Spe i 
Purposes (or Artificial Classification). i 
Sec. 2. Natural and Artificial Classification 


ù Logicians have recognised two kinds of C asst 
fication, tiz, Scientific or (Natural) Classification 


: P 
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<< \ P , 
nly one | Artificial Classification, according as our purpose 


- hand fgeneral or special respectively. 


ngs are Scientific or Natural Classification is the 1. Scientific 


tal grouping of individual objects, according to Cy ae 
er (a) most numerous and important points of simi- Gan (ons 


al, „arity, for the purpose of acquiring general know- auton 
e 0 . 0! 

ssifica- Mge about them. It is also called. General peel pur- 

tematic [assification, or Classification for general purposes, PSS) and 


re, Iqpause Our purpose is the acquisition of general 
ler that pledge about objects. It is called Natural Classi- 
is. Offption, because the numerous and important points 
nay bef similarity which form its basis are conceived as 


m sakey Artificial Classification, on the other hand, iso Artificial 
1eral ġie mental grouping of facts, according to some Classifica- 
nds óftints of similarity, selected arbitrarily, for a t0” Or 
; Ag, i ‘ 2 A Classifica 
ficationgeial purpose. It is called Special Classification, tion for 
Classification for Special Purposes, because we Special 
_ : à aaa oa ._ Purposes). 
fe some special or practical end in view. It is 
tial, and not natural, because we ignore the 
iNfamental points of similarity, and make some 

points of resemblance the basis of our 


ification. . 


j When the physician classifies plants according to Cxie 
y to thet medicinal properties, or the agriculturist classi- < z i 
rs maf them on the basis of their utility as food for 
Specials, we have instances of Artificial or Special | 


Asification; while the botanists’ classification of 
ants is Scientific or Natural, because, it is for the 
al purpose of promoting our knowledge of their 
Nature and general properties, and it is. done on 
is of the most numerous and important points 
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The dis- Some logicians take exception to the use of the t 

tinctionis Artificial and Natural as applied to Classification. It js andi ; 

not absolute. pointed out that in one sense, all classification is A 
because all classification is made by us. We pace 
mentally group the objects and not that the objects E 
Nature are, as it were, given to us in distinct and separate 
groups. When the scientist classifies animals, it is he who 
selects the points of similarity. Secondly, in another sense 
all cla:sijcation is natural, becense however superficial rebated 
point cf silarity which is rid the basis of classification, b, ” 
it actually exists in the objects of Nature. Even when bode. $ 
are classified in a library according to the alphabetical order indi 
the superficial similarity exists in the books, and is not madjmmo! 


by us. Hence it is difficult to draw an absolute line of demarfopert: 
cation between Natural and Artificial Classification, and sayhiyral 
where ‘nature’ ends and ‘artifice’ beings. This objection ' A 


considerable force from the logical point of view, but thi 


are some good reasons for this classification as will appepftars 


from the following sections. md in | 
asses 

aps : r exa 

Sec. 3. Natural Classification and tay, 
. ‘ : ” E sg 

Doctrine of “Natural Kinds. Whi 

Natural Classification is concerned ‘with “tigporta 


What is z Be 
meant by most numerous and important points O 


“important” \fere number of points of similarity, if they 


f similaritygificia 
ri all al 


-= points of aes: : ae 
similarity? superficial, is of no use. The points of similari i b 
% D an 


> must be “important.” Mill explain “the mp 
important points of similarity” as follows: The mi 
important points of similarity are “those W 
contribute most, either by themselves Or by i y 
effects, or render the things (in any class) Tike Of Thi 
another, and unlike other things (of other classe | Spec 
Which give to the class composed of them the 
= marked individuality; which fill as it were the larg 
© Space in their existence”. Hence, i ee 


Pod) The 1 chara isti i - made th 
sed by el ango 1. SISKS Rich Sion, Varanasi 
= ee ee a -7 » 
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p 
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E -g ` 
1e termy poral Classification must themselves be important qualities; 
is firstly, H j 


artificial, 


M (ii) T pr mus be marks of other important and 
coe ous pppperties. _ Thus, if, for example, the selected 
of bacteristics are causes of many important properties, they 
d form a satisfactory basis of Natural Classification. 


Q " 

í Mill’s view of Natural Classification is intimately Natural 

ted to the doctrine of “Natural Kinds”. “Natural Kinds are 
sses 


iong ” -lqcceasc sha . 

ds” are classes which are found in Nature, and formed by 

k individual objects belonging to them possess in Nature 

amon a large and indefinite number of important Bou f 


not made 
sperties. Now, Natural Classification is called, 


of dema 
be, a ral, because it simply discovers, as it were, the 
but tha ification made by Nature herself. Nature herself 
ill appears to have classified objects into Natural Kinds, 
nd in Natural Classification, we simply recognise the 
ases as we find them actually existing in Nature. 
d pr example, in classifying animals, we find that in 
as dogs, horses, 


ire, there are such natural classes, 
OF which resemble one another in a large number of 
ith “thpportant attributes. This is different from an 
Rificial classification of animals into, say big and 
all animals. The class ‘big animals” is not a natural 
because big animals ¢.g-, the whale and the 
ther in unimportant points 
while they differ from one pee 
such as their physical i i 


milarit 


he mosphant resemble each o 
has bulk, weight, etc., 
ther in important respects, 


se wh 

by thaftucture and conditions of life. 

like @ This conception of Natural Kinds is based upon the theory poctrine of 
d to the modern doctrine of Special 


cial Creation. as oppose! "Special Creation, Creation 
zA j ation, 
e theory of Special Creation, “hd the 


the m@P"olution. According to th c 
AAP specially created one pair each of the various kinds of theory oF 
th, and the Natural Kinds are Eyolution. 


by descent from their first 
low that the Natural Kinds are 


Digitized by eGangotri. Kamalakar Mishra Collection, Varanasi 


i oWami Frapn 


; 


The dis- 
tinction is 


not absolute. 


290 TEXTBOOK OF INDUCTIV 


Some logicians take exception to the use of the i 3 
Artificial and Natural as app to ne term 


by us. 
not that 
to us in distinct and separate 


sifies animals, it is he who 


selects the points of 

all clzsi,cation is na fy 
point cf $ milarity which is 

it actually exists in the objects 
are classified in a library 

the superficial similarity exist 

by us. Hence it is difficult to dr 
cation between Natural and : 
where ‘nature’ ends and ‘artific 
considerable force from the lo; 
are some good reasons for this classifi 
from the following sections. 


Sec. 3. Natural Classification 
Doctrine of “Natural Kinds.” 


Natural Classification is concerned with “i 
most numerous and important points of similarity 
Mere number of points of similarity, if they 
superficial, is of no use. The points of similari 
must be “important.” Mill explain “the. n 


_ important points of similarity” as follows: The 


Pe 
= re 


important points of similarity are “those 
contribute most, eitlter by themselves or by im 
effects, or render the things (in any class) like 0 
another, and unlike other things (of other classes) 
which give to the class composed of them the mf 
marked individuality; which fill as it were the larg 
Space in their existence”. Hence, i E 
(i) The characteristics which are” made the 
ized by e eGangotri amalakar Mishra Collection, Varanasi g5 
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1e terma ft Classification must themselves be important qualities; % 

is firstly, A N 

artificial, | (ii) They must be marks of other important and 

Curselved ous properties. Thus, if, for example, the selected 

jects of faracteristics are causes of many important properties, they 

n ald form a satisfactory basis of Natural Classification. 

l wao 

er Mill's view of Natural Classification is intimately Natural 


a pated to the doctrine of “Natural Kinds”. “Natural Kine 
= n are classes which are found in Nature, and formed by 
sal orde individual objects belonging to them possess in Nature 
not madgamon a large and indefinite number of important herself; 
of demarpoperties. Now, Natural Classification is called, 
is X j ural, because it simply discovers, as it were, the 
sification made by Nature herself. Nature herself 
fears to have classified objects into Natural Kinds, 
aiin Natural Classification, we simply recognise the 
fses as we find them actually existing in Nature. 
bt example, in classifying animals, we find that in 


í 
Mure, there are such natural classes, as dogs, horses, 


which resemble one another in a large number of 
different from an 


th “thaportant attributes. This is 
rilaritygiicial classification of animals into, say big and 
hey afgall animals. The class ‘big animals” is not a natural 

e.g., the whale and the 


milarityad because big animals e. 
le ant resemble each other in unimportant points 


‘he mosh as bulk, weight, etc., while they differ from one 
> qwhidipother in important respects, such as their physical 


by thelfucture and conditions of life. 
like © This conception of Natural Kinds is based upon the theory Doctrine of 

cial Creation as opposed to the modem doctrine of Special 
on. According to the theory of’ Special Creation, ECTS 
jally created one pair each of the various kinds of Sh oory of 
to be found on the ear 


th, and the Natural Kinds are Ryolution. 
ich came. into existence by de 


scent from their first 
mts, From this it would follow that the Natural Kinds are 
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“fixed”, and no one class can originate from another cae 
The modern theory of Evolution, on the other hang k 
conceives the various classes as having reached their Present 
state by evolution from a few primitive stocks, It may be | 
pointed out, however, that though the doctrine of Evolution e 
destroys the view that in nature, classes are absolutely fixed} In 
and unchangeable, still it does not affect Natural Classification 4, oh 
because whatever their origin, in their present state the a ooh? e 
do present important and numerous points of similarity. plow 


0 

Sec. 4. Uses of Classification. | 
Carveth Read points out that Classification has} 
two main uses, viz., it helps us in understanding thel 
facts of Nature; and that it is an aid to Memory. 


(2) 


(+) “The first use of classification is the bettet. 
understanding of the facts of Nature.......... ; fa 
understanding consists in perceiving and com 
prehending the likeness and differences of things, iy 
assimilating and distinguishing them; and, in carrying)” 
out this process systematically, now correlations 
properties are continually disclosed”. Thus Clas 
cation is akin to Explanation. In Explanation, 1 

ilI 


notice points of similarity among the phenomena 0 
Nature, so that we may discover their causes all 
laws; in Classification, also, we discover resemblan 
amongst natural phenomena in order that we ‘ 
group them in different classes. “In both cases 
have a feeling of relief. When the cause of an evel 
is pointed out, or an object. is assigned its place ! 
a system of classes, the gaping wonder, or confusi 
or perplexity, occasioned by an unintelligible thing, | 
a multitude of such things, is dissipated.” = 2 
ns (ii) Secondly, Classification is an aid to Meme 4 
One of the conditions of memory is the resembi®™ 
ngotri. Kamalakar Mishra Collection, Varanasi a 
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„sification by helping us to think of things in classes 


p 
he 

A 4 $ : i 
ja thing with something already familiar to us, So š f 
recollection. f 


. 5. Rules of Classification. 


tely fixed} In classifying a given number of individual facts Three rules 


sification: phenomena of Nature, we have to follow theof classi- 
lowing rules :— fication. 
(1) We have to group together the phenomena 
in classes, according to their most numer- 
sont ous and important points of similarity. 
à This is- the golden rule of Scientific 
ding the i Classification. 
ry. m z ; j 
| (2) These groups again bear important points 
e better of resemblance to other groups, and the 
+3 fg resembling groups are connected with one 
i Com another and separated from groups which 
ungs 4 differ from them. a 
C) The smaller groups, again, are classified into 
Classif higher groups, these latter again into still 
ional higher groups, and so on. Thus Classifi- 
nenat cation should be graduated upwards. 
ses 2 n Classification, the term ‘Variety’ is regarded 
? siihe lowest class. Next in point of generality is i 
we anfkcies’, then ‘Genera’. As the classification rises h 
ases r and higher, we have ‘Tribe’, ‘Order’, “Sub- 


- y 
gdom’, ‘Kingdom’, in the increasing order of i 
tality. The following Table shows the classi- | 
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Animal Kingdom i E> Act 
è i | —— - - fnstitu 
SUB-KINGDOM : paras Invert At Sl this 
\ AT, 

-pto Ni 


Sauropsida eho : sembl 
| a | Ceit 
Crass: rag Birds Reptiles Amphibia Fishes | 


A 
n xal 
9 aspici 


| | 
SuB-CLAss: Placental oo 


| Lao i 
_ * DIVISION: eet phia Didelphia Ornithodelphia 


: on K be | | 
SECTION: Pinnigrada Plantigrada Digitigrada 
* ~ (Seals, etc.) (Bears, etc.) | 


n . DES P 


| | | pl 
ORDER: Quadrumana =~ mon Ungulata Catat mt ese 
= eae ager! EF 
_ Genus: Mustelide Viverride Hyænide Canidæ baie 
l 4 


. | l | | | 
SPECIES: ton Tiger Leopard Puma Lynx Cat, ele. 


# 


| E: | 
VARIETY African An Cave-lion (extinct). 


Sec. 6. Classification ‘by Type or b ugg 
Definition. 


Natural Classification is based on the n 
erous and important points of a 


mos 


n nt Be the common and essential A 
ccording to Whewell,  Classific 
rding to Type, while Mill 

fication is based on Definition. 


TYPĘ OR DEFINITION ? l 295 


y According to Whewell, Natural Groups are 
Jor fituted by Type, not by Definition, The meaning 

fithis simply is that individual objects are classified 

Fo Natural Groups on the basis of mere general 
Jsemblance, and not by resemblance in specific 

nportant qualities which are expressed in a 

A Type is an eminent member of a class, i.e., Whewell's 
a example which presents the characteristics most Classifica- 
mnspicuously and completely. According to Whewell, tion is by 
Natural Classes are formed by being gathered’ round 4 s é 
hese types. A Class really consists of the Type and x 
objects which bear a certain amount of general 
semblance to the Type. ‘Thus the tiger may be 
ken as the type of the class ‘felidæ', which according 


zea, et 


da jw this view, consists of the tiger and other animals 
sembling the tiger generally such as the cat, the 
pard, the panther, the puma, ete. ` 
x | According to Mill, Classification should be Mill's view: 
Classifica- ~ 


d ? on ie, we should ascertain the ¥ 
Bed on Definition i.e., We ascertain Coama 
sential characteristics of a class, and individual suggested { 


bjects should be classified according as they possess ye 


Mill points out that mined by 
in so far as a Type Definition. 


| 
given phenimenon will | 


= 


hese characteristics or not. 
Whewell’s view is correct, 
fuggests to which group any 
trobably belong; but whether it really belongs to that i 
roup or ‘not, depends on the question as to whether | 
possesses the characteristics laid down in the | 
definition. Thus; according to Mill, Classification may. i 
be suggested by Type, (i.e, by general resemblance) i 
determined by definition (i.e. the possession of 


ntial qualities). 


“Tt may be pointed out that Whewell’s view refers 
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Mill’sview to the popular form of Classification, while Mills _ 
| 48. more view refers to the scientific form. Popular! ee 
satisfactory. : : pularly, we may |yange | 
be content with general resemblance; whether this fpi 
is merely superficial or deep-seated can only be j? 
determined when we ascertain the definition which is — Th 
applicable to the type as well as to the individual /a8e5; V 
objects. Hence, we conclude that scientifically speak- i 
' ing, Mill’s view is to be preferred to that of Whewell 
` Classification by Type helps Scientific Classification fps th 
but it falls short of the latter. 


Sec. 7, Classification by Series. 


i] When a In ordinary (or lateral) classification, we place | Lo; 

f qualityis individual facts or phenomena into groups, according |" sub- 

several 7 ‘© the points of resemblances and differences. If there 15 POSS¢ 

| classesin be resemblance, we place them in the same group; if METS, i 

grees, we there be difference, w place them in different groups, ) Ce 

arrange the When however we find that some classes possess a f@™ple 

5 Series. particular quality in varying degrees, we classify them frer cl 

i according to a Series. Classification by Series means | k of 

the arrangement of classes of objects into a Series, $ 

according to the varying degrees in which they possess F 

` @ particular quality. Mill points out that the 

requisites of Classification by Series are two in pHeren 

number ; thus, serve 

_ (i) We bring into one grand class all, kinds of 

things which possess a particular attribute, in whatever 

degree; and 

_(ii) These kinds of things are arranged in a, 

Series, according to the degree in which they possess 

ze. Feral, beginning with those which possess it is 
See ec, degree, and terminating with those whi 

|= Possess It in the least degree. : 
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4 
ft 
| Thus the classes, human beings, lower animals and plants, 


life, but in varying degrees of complexity. We 


a yy 


May these classes in a Series with ‘Man’ at th 
; j : ; i e top, ‘lower 
this |p s” next to ‘man’, and at the bottom of the series, 
i. S P , | 
ch is Thus Classification by Series is employed in those 
idual , Where a particular attribute is not wholly absent 


aying degrees. Hence this form of Classification « 
filps the employment of the Method of Concomitant 
ariations. 


ec. 8. Classification and Division. 


Logical Division is the division of a class into Divisionis 
issub-classes. In it, we think of an attribute, which olan 
there ° Possessed by some members of a class and not by ae 
p; if others, and taking this as the principle of division, we Classes. 
‘Mivide the higher class into its sub-classes. For 
ample, we divide the higher class ‘Animal’ into its 
rer classes ‘Man’ and ‘other animals’. (See Text- 
fok of Deductive Logic, Ch. VI.) 
} In Classification, we take certain individual Classifica- | 
„fts or phenomena and place them in groups, PA of eed 
“Feording to their. points of resemblances and individuals 
ma ferences. In classifying ‘men’, for instance, we into classes. 
Pserve that they possess certain important charac- | 
tistics in common with the lower animals, and thus k: 
ie place ‘man’ under the class ‘animal’. 
f Thus while, in Division, we begin with a higher yp Division ` 
ass and proceed to lower classes, in Classification, Hemo } 
lower classes and place more gene- 
3 on, Division is ral to the 
Ia è A . . less general; 
led Deductive, Classification, while, Classification hence itis 
: individuals into classes deductive. : 
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| In Classi- 
fication, we 


'} proceed 


fromthe ~ 
less general 
to the more 
general ; 
hence it is 
inductive. 


. 


| Division is 


formal, 
~ Classifica- 
tion is 
material. 


‘of the world, while in Division, we take a logical 
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is regarded as Inductive. In Division or D 
Classification, we proceed from the more general to 
the less general, while in (Inductive) Classification, . 
we proceed from the less general to the more general, 
In dividing th larger class ‘Animal’: into the smaller fi 
classes, Vertebrate and Invertebrate, we employ | 4, 
Logical Division; while, in grouping individual / 
animals into classes, e.g., dogs, horses, elephants, ete, t 
we employ Classification. i 
There is another point of distinction between! " 
Division and Classification. Division iis a formal |. 
process, while Classification is a material process, In fp. 
Classification, we deal with the actual concrete things fy 


| 


ductive 


whole, a class, which is not concrete in the sense in} 
which individuals are concrete things. Hence it has} 
been said that Classification deals with “the realy 


order” while Division deals with “the conceptua \ , 


order”. 


Fundamentally, however, the processes are the 
Same. In both, we associate things that are alike and’ i 
Separate things which are unlike. ‘The processes are f; 
not identical but they are correlative. d 
_ Note: The word ‘Classification’ *has been used by some f 
in a generic sense as including both deductive and inductive ff 
classification. Deductive classification is the same as Formal 
Division while Inductive Classification is what has been dealt 


With in this chapter. 
Sec. 9, Classification and Definition. 


Scientific Classification is the grouping of objec ‘| 


into classes according to the most numerous ad) clas 


\ 


E Important points of resemblances. In Definition, W@7 aqua 


what the essential qualitiès of ‘things a 
is clear that Scientific Classification iS basca 


par 
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luctive f 


Definition. We can classify individuals into 
ral to. 


a roups E 7 a their essential characteristics are >, 
> | determined. n Artificial Classification, however. we * iy 
‘neral. Jarbitrarily select some superficial point of rescue . 
maller fblance ; hence, Definition has nothing to do with 
mploy fArtifcial Classification. 
ie fae It pay further be noted that while Classification 
fis concerned with the denotation of a term, Definition 

ee: fis concerned with its connotation. In Classification, a 
he gyearrange ma into classes, while in Definition, we 

gr [determine their essential attributes. As however, 
ching a and attributes go together, Classification and 

85 Definition may be said to be correlative processes. 
logical | 
i in fSec. 10. Limits of Scientific Classification. 
$ aa Scientific Classification has the following limits :— imie wien 
eptudl (i) Classification proceeds from the less general Genus. 
"\to the more general, and hence, what is most general 
cannot be classified. The Summum Genus is the 
lighest genus, and there is no class higher or more 
general than it.” Hence the Summum Genus cannot 
be classified. 
oi. (ii) Marginal Cases cannot be scientifically, Gi ara 
yuctive polassificd. Marginal Instances are those which : 
Formal {Possess certain characteristics of one class, and 
n dealt f certain others of a different class. For example, Jelly 
Partakes of the nature of both a solid and a liquid, 
and as such it is difficult to classify it. Sponge | 
F Possesses the qualities of both an animal and a 
bjectS} Vegetable organism, and scientists had difficulty in 
; and classifying it until lately when it was found to be an 


re: the 
ce and 
es are 


n, WF aquatic animal of a low order. 
: In general it may be said that as Scientific Classi- Mae be 
bag ion is based on Definition, the limits of Definition defined 
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t it possible for us to communicate those ideas moral 

easily to others, to retain them in the mind, and fo P 
i reproduce them when wanted. Take the name | 
j “civilisation”. It binds up into one whole, such } Ge 
| simple ideas as, a certain state of intellectual develop- ff 
| ment, certain condition of moral feeling, certain 
J degree of education, etc. lf we had no such name, 
we would be compelled to enumerate all these simple 
ideas every time we wanted the complex ideas, and it 
would further be difficult to remember them together, 
General Names perform the same function in the 
y mind “as the binding does to the books of a library; 
i without such, the mind would resemble a library of 
: books, all in separate leaves, confusedly mixed”. 


% : 
t 
(it) Direct Use of Names in laying down general | r 
propositions. dangua; 
E Br 
(ii) they lay The direct use of Names consists in enabling US} the 
prea to lay down and preserve general propositions: umbe 
tions, General Propositions enable us to avail ourselves of iport 


our past experience, and also the collective experience fiould 
of mankind, by registering such experience in the? 
form of statements. ‘They further enable us 10 
register laws or uniformities permanently. Genera 

_ Names are not merely a contrivance for economising 
language by doing away with the necessity of having 

a separate name for the infinite number of individual 
objects. Their most important function is to registet 
the results of our comparisons and laws. Even ! 
_ we had a separate name for all the various things o; 
i FES world, we would not be able to register laws © 
a ice sults of our comparisons without general nang 
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2. Conditions of General Naming or ği 
Requisities of Scientific Language. 


General Names are not only useful as instruments What are 


velop- ; thought, but their more important use consists the condi- 
a E i possible for us to arrive at ealn 
‘mel aa pons sain register the results of comparisons 
id j eS a question, now, is—What are the 

othe ag which should be fulfilled in order that these 

ether. feneral names may prove useful in the domain of ; 


cience ? 

a The same question may be put in another form. 

ence is concerned with the discovery ‘and proof of What are. 
eral truths, and hence, scientific language requires Ès ES 
eral names for the expression of these general scientific 
truths. ‘The question arises—What are the chief ° : 
equisites which are necessary in order that scientific 

anguage may serve the purpose for which it exists? 

a Briefly speaking, the conditions of general naming rwo condi- 
d the requisites of scientific language are two iN tions or 
timber. Firstly, there should be a name for every requ 
“portant meaning, and secondly, every general name F 
hould have a fixed and precise meaning. 


Firstly, there should be a name for every I. There | 
i important meaning. ae Pay | 
WwW ssess a> na ery important every 

We should possess a- name for every imp Re ont | 


; i po 
There should not be any important meaning ; 


taning without a suitable name to express it. | 
that scientific language requires a 


omenclature and a Terminology. 

e is “the system of the names 1. Nomen- 
adapted to the use of clature. 

there are names 


A Nomenclatur 
ôf all the classes of objects, 
science”. Thus in Chemistry, 
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$ for the various elements and their compounds; jpn, | P 
| Geology, there are names for classes of rocks and | 
i strata; in Zoology, for the various classes of animals; i 


; ihat € 
+4 in Botany, there are names for the various kinds Of have 
| k 
j plants; and so on. pener: 
Í 2. Termi- 


nology. A Terminology is a system of names for \ifom 
describing the parts, qualities, and activities of i 
things. Thus— q 


(i) There should be names for every integral F 
part of an object; e.g., in animals, head, limb, heart, 
nerve, tendon, etc.; in plants, stalks, leaf, stamen, 
pistil, etc. = 


(ii) Further there should be names for every. 
quality of an object; e.g., extension, weight, solidity, 


: a oer ‘ficatior 
impenetrability, elasticity, smoothness, etc. 


jects 
(iii) Lastly, there should be names for thej? oth 

processes and activities of things; e.g., respiration, E 

circulation, digestion, attraction, resistance, motion, 

ete. 


Thus Terminology and Nomenclature both are | 
systems of names. The difference between them is, ac 
that while a Nomenclature is a system of names of fas 
classes of things, a Terminology is a system of names em 
of the parts, qualities and activities of the things 
which constitute the classes. In Zoology or the 
science of animal life, the names of the various 
classes of animals constitute its Nomenclature; while, 
the names of the various limbs of the animals, their 
z qualities or their activities constitute its Terminology4 
: Sometimes, however, Nomenclature and ‘Terminology 
= ate used synonymously to mean the entire system of 
= technical names used in a science. > ae 
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4 : a 
A Secondly, every general name should have a II. Every 4 
precise and fixed meaning. nameshould - 
havea fixed | 


The second requisite of. a scientific language is ™eaning. 
at every general name employed in Science should 
ads of fave a fixed connotation. In other words, the 
general names employed in Science should be free 
from ambiguity. Sometimes, this is secured by the 
es of [ise of technical names specially coined. But every 


In such cases, these names should be strictly 

defined. Hence Naming is intimately connected with Naming and 
efinition. Names are given to things or classes, Definition. 
Jot arbitrarily but because, they possess certain 

‘essential properties in common. : 


lidi Thus Nomenclature is intimately connected with Classi- . 

Ye fication. The groups, whether natural or artificial, into which Nene 

‘objects are classified cannot be remembered or communicated tion. 

fo others, unless they are fixed by the imposition of names. 

4 Nomenclature is a system of names of classes and sub- 

sses, groups of things, which constitute classification. The 

‘fumber of natural groups is so large that it is impossible to 

ise names for each of them, and even if it were possible 

P devise such an infinity of names, it would be impossible 

= P remember them. Thus the known kinds of plants now 
‘Fceed sixty thousand, and if we take into account the sub- 
“Tasses, their number would be many times that sum. Hence, 


sts of two words, a substantive, which is the name of the 
enus, and an adjective, which indicates the species. Thus 
he genus Geranium has thirteen species called Geranium 
m, Geranium nodosum, Geranium sylvatisum, etc. In 
, a double name is employed for compounds, showing 
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the composition of the latter; e.g., compounds of the metal 
Iron, are called Ferrous Oxide, Ferrous Sulphate, Ferroy 
Carbonate and so on. 


Sec. 3. History of Variations in meaning 


of Words. 


- Words in popular use often undergo variations}! 
ea in meaning, for different reasons, some of which we 
shall briefly consider. 


(i) Acciden- (i) Accidental Connotation. — 

tal conno- A frequent cause of variation in the meaning of 

tation. a word is the incorporation into its meaning of some 
circumstance which was originally accidental. Gra- 
dually, not only is the accidental meaning incorporated 
into the word, but sometimes, the original meaning! 
is obscured, even wholly superseded. ‘Thus the word ample, 
‘Pagan’ originally meant “a dweller in a village”, but 
since such persons were usually ignorant and without 
enlightenment, those accidental circumstances gra- f 
dually became incorporated with the meaning of the ff 
word, and it came to mean a “non-christian”, a person ff 
who has not been enlightened by Christianity. 


(ii) Transi- (ti) Transitive application of words. 
Evo appl- Another source of variations in meanings Ot 
Words, words is what has been called their transitive appli- 


cation. When men come across a new object, there is 
a tendency to avoid the coining of a new name and jf 
to apply to it the name of some familiar object similar 
to it. Thus the word ‘Oil’ originally meant ‘olivi 
oil’ exclusively, but as new objects similar to it cam 
to be discovered, the name ‘oil’ came to mean a larg 
-Number of them, including such things as sulphuri 
acid, palm oil (a solid), with the result that 1 
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otation became so wide that the various things 
aled ‘oils’ have very little in common with one 


Variations in the meaning of words consist either Generalisa- 
Generalisation, or in Specialisation or in both. —” 
/Generalisation means increasing the original deno- 

tation of the word. For example, the word ‘oil’ 
jiriginally meant ‘olive oil’ exclusively, but now it ti. 
eans all the various kinds of things called ‘oils’. 

e word ‘Salt’ originally meant only ‘sea-salt’, but 

rious kinds of objects resembling sea-salt, such as 
otassium Nitrate (saltpetre), Calcium Carbonate 

chalk), Sodium Carbonate (common soda), etc., now 

come under the general name ‘Salt’. Specialisation 

means decreasing the denotation of a word. For 
example, the word ‘story’ originally meant a narrative 
\whether true or false, but now it is frequently Specialisa- 
ployed to mean a false narrative. Similarly ‘Wit’ tion. 
_formerly meant intellectual power of any kind; thus, 
con, a philosopher, Milton, a poet, Newton, a 
dentist were all called wits; but now it is restricted 
‘oa man who makes others laugh by a mere play upon 


a |. Oa Va) ~— —~H 


EXERCISE XIII. 


lain and illustrate the uses of Nomenclature 
a “Exhibit the relation of Nomenclature to 
| Definition and Classification. E r 


i he requisi rhe 
3 What os vat understand by the Generalisation and 


he Specialisation of Words? 
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CHAPTER XIV. 


InpuctivE AND Non-Locica, FALLACIES. | Non-l 

Sec. 1. Fallacies in Inductive Logic. ji) Petite 
Sec. 2. Non-inferential Inductive Fallacies. § “fl of 
Sec. 3. Inferential Inductive Fallacies. fallacy 

I. Fallacies of Causation. 4) Non c 

II. Illicit Generalisation. iet 1 

III. False Analogy. ah 
Sec. 4. Extra-logical or Non-logical Fallacies. nductive 

1. Petilio Principii. > 

2. Ignoratio Elenchi. my 

3. Fallacy of Many Questions: Plures Interroga- } 2. 

tiones. ’ 
4. Non Sequitur or the Fallacy of the Consequent. f Induc 
5. Non Causa Pro Causa, ie (ii) no 


Sec, 1. Fallacies in Inductive Logic. Non.: 

In the Textbook of Deductive Logic, we deal with fhich ari 
Deductive Inferential Fallacies, which are due to the violation ẸOCesses 
of the principles of the different forms of Deductive inference, fasoning 
and also Semi-Logical Fallacies, which arise out of th€ hbsidiary 
ambiguity of language. In this chapter, we shall confine E The 
ourselves to the consideration of the principal kinds of Induce, ... 
tive Fallacies, and what are called Non-Logical or Extra-Logical sidiary 
Fallacies. Me proces 

Inductive Fallacies are of two kinds, vizpẸ their Į 
Inferential and Non-inferential. The principal forms franging 
of Non-inferential Inductive Fallacies are, the fording 
Fallacies of Definition, Classification, Naming, ané focess of 
the Fallacies of Observation, Hypothesis and Expla- Womenc' 
nation, The principal forms of Inferential Inductive ftivities 
Fallacies are the Fallacies-of Causation, Generalisa- Rese pro 
tion, and Analogy. ‘Thus: | 


Inductive Fallacies 


Inferential 


P vation thesis 
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Non-logical Fallacies are of several kinds, vi A 
Sa. » VIZ Non-Logi- 
|i) Petitio Principii; (i) Ignoratio Elenchi; (iit) oa Fallen 
allacy of Many Questions; (iv) Non-Sequitur; and 

) Non causa pro causa. 

Let us first of all deal with Non-inferential 

ductive Fallacies. 


+. 


(ec. 2. Non-inferential Inductive Fallacies. 


Inductive Fallacies may be either (i) inferential 
(ti) non-inferential. 
Non-infereniial Inductive Fallacies are those yoy inferen- 


ich arise out of the violation of the rules of hale uc- 
4 ve 


È 


soning as such, but which are connected with or 

sidiary to Induction. 

| The most important of the processes which are 

psidsidiary to Induction are: Material Definition, i.e., 
he process of defining terms by acquiring a knowledge 

isp their properties ; Classification or the process of 

ms | anging the phenomena of Nature into groups 


he feording to their resemblances; and Naming, or the 


ocess of formulating a system of names for groups 


Womenclature) ; or for the parts, properties, and 
Ktivities of things (Terminology). Now, each of 
- fese processes is regulated by certain well-defined 
“files, which, if violated, give rise to fallacies. Hence, 
Phere are fallacies of Definition, of Classification, and 


A 


| Fallacies of Definition arise when we commit (i) Of Defi- 
tistakes in ascertaining the essential properties of the nition. 

erm defined. When a tentative definition is framed, 

t should be examined in the light of the formal rules 
Definition. (See Textbook of Deductive Logic, 


\ 
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aoe 5 Fallacies of Scientific Classification arise When | 2 
oat we do not classify phenomena according to the most peter 
numerous and important points of similarity. When ot 
classification is actually made in a particular case, it PW (5 
should be tested in the light of the rules of Division | We 
(Classification and Division are the same processes _/iaductive 
from opposite points of view ; See Fallacies of Division 3 
in the Textbook of Deductive Logic, Ch. VI), T Mierer 
iii) Of Fallacies of Nomenclature and Terminology Åi the rule 
laming. arise when the names have no fixed meaning or when M three d 
they are not otherwise efficient. Names must fulfil] # Simple 
certain general conditions in order that they may be 3 _ 
useful in Science (Ch. XIII). If they fail to fulfil fadicted e 
those conditions, they are scientifically useless. fn imperfe: 
Non-inferential Inductive fallacies may also fis certain 
arise out of the violation of the rules of processes/Hence, Fa 
which are intimately connected with inductiv ie i 
inference, though these processes are themselves jy Falla 
non-inferential, e.g., the process of Observation, the ) Scienti 
process of framing a Hypothesis, or the process of fd immed 
Explanation.  þsitive an 
iv Non- Observation furnishes materials for inductive f E 
bee vation inference. It is true that Observation is often mixed f pal: 
servation, UP with an element of unconscious inference, but AET ch wi 
main function is the collection of materials for induc- f (a) 
tive inference. Now, Fallacies of Observation are jj, 
of two kinds, Non-observation and Mal-observation. |, tecede: 
____ As these fallacies have been fuly dlealt with in the MEME ode 
body of the book (See Ch. III, Sec. 4, pp. 114-117), Fiatiacy < 
Beseunther treatment is necessary. \means— 
_ As for Hypothesis, it must conform to certain f 
s in order that it may be used as the basis 0f jn s 
investigation. Otherwise, it is “illegitimate * fe comn 
; i 
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As for Explanation, Scientific Explanation (vi) Of 
different from Popular Explanation. Popular Explanation, 
lanation is fallacious from the scientific point of 

w. (See Ch. X, Sec. 1.) 

| We now proceed to deal with Inferential 

ductive Fallacies. 


st 


= 


eS 
\ec. 3. Inferential Inductive Fallacies. 
Inferential Inductive Fallacies arise out of the violation 


gy f the rules of Inductive inferences. Inductions proper are `% 

en (three different kinds, viz, Scientific Induction, Induction Infereniak 

Ifl Simple Emmeration and Analogy. In Scientific Induction, mA = | 

be inference is based on a causal connection; in Induction per : 2 


imple Enumeration, the inference is based on mere uncon- 

dicted experience; while in Analogy, the argument is based 

imperfect resemblance. Each of these forms of inference 

jus certain rules, and if we violate them, we commit fallacies. 
Hence, Fallacies of Inductive Inference are of three main 

Jyatieties, viz., Fallacies of Causation, Illicit Generalisation, and 
Analogy. 

Îl. Fallacies of Causation. 

| Scientifically, the cause is “the invariable unconditional : 

id immediate antecedent” or “the sum total of all conditions, r Falo 

‘sitive and negative taken together”. To take an imperfect i 

k unscientific view of the cause would be to commit a Fallacy 


Í Causation. 

_ Fallacies of 

thich we may notice the following :— 

(a) Post hoc, ergo propter hoc. 

The cause is an antecedent but any and every P 
Pe 


Causation arise in various ways of 


tecedent is not the cause. To mistake any and every (a) Post hoc 


ntecedent as the cause of an even comn 
propter hoc, which literally 
means—After this, therefore, on account of this. 
This fallacy therefore consists 1 mistaking 
mere successsion for true causation., This 1s 
A common error and the source of many supersti- 


t is to commit the ergo propter 
hoc. 


allacy of post hoc, ergo 
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tions. For example, in 1910 the Halley's come 
: met 
was seen and King Edward VII died. From this 
superstitious people argue that the appearance of the 
comet is the cause of the death of the king. This 
fallacy is well illustrated in the following lines from 
Shakespeare, in which Julius Cæsar’s wife Calphurnia 
exhorted him not to go to the Senate, because she had (gonstitu 
dreamt bad dreams, and seen bad omens. When f, 
Julius Cæsar enquired why it should be thought that [the 
the omens referred to him, and not to other men of | 
the world, his wife said: 
“When beggars die there are no comets seen; a 
The heavens themselves blaze forth the death of princes”, & 
The obvious implication is that there is a causal | 
cannection between the appearance of comets or 
other omens and the death of princes. In everyday 
life, such superstitions, which have their origin in this? 
fallacy, are plentiful. If some misfortune occurs, it is 
attributed to such facts as that the man started on a 
journey on a Thursday afternoon, or somebody called 
him from behind, or somebody sneezed, or yet again, E. 
a lizard fell from the ceiling. In former times, kings {°° 
had in their court soothsayers, who had to interpret f 
every dream that was dreamt, every peculiar pheno- f 
menon that was seen, and the explanation always con- 
sisted in connecting these unmeaning natural pheno- f 
mena with some event in the life of the king. With 
AN the advance of scientific knowledge, these superstitions 
R- are fast disappearing, but some of them have been so 
firmly rooted in the popular mind that even educat 
men are not wholly free from them. ee 
 (b) Fallacy of mistaking one condition of a 
Phenomenon for the whole cause. ee 
_ the cause is the sum total of all the conditi č 


ee 
* 


t 
% 
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omet bren together, but if some one condition, however 

| this jyominent, is identified with the whole cause, we 4 
f the hmmit a fallacy of causation. i ; 
This | Eramples:— 


(i) A man slips his foot on a ladder, falls and is killed. 


from 
slipping is said to be the cause of the man’s death. This 


Urnia fallacious because other iti 

lacio : conditions such as the man’ i 
e had é eon me height fron which he fell etc., are Ee 
Nh (ii glowing match stick is brought in contact wi 
; en heap of combustible „substances and wè tal the pret 
- that [the glowing match stick the sole cause of explosion, neglecting 


mention the nature of the substance with whi 

‘fick came in contact. bich. the mata 

f (iii) Water boils at 100°C. and therefore the boiling point , 

Ẹ water is said to be due only to its temperature. This is j 
ng because water boils at 100°C. only at normal pressure H 


nces”, &the sea-level. Up a mountain the boiling point is different. } 
ausal jiherefore not only temperature but also pressure are essential 
s oom ditions of the boiling point of water. 
En (c) Fallacy of neglecting the negative condition 
yday fo which ate Fallacy of 
this ich a cause is subject. neglecting 
negative 


Not only in a popular statement of causation but 
Aven in a scientific statement of causation, it is usual 
alled “bstate only the positive conditions as constituting the 
‘fuse of an event. In such cases it is assumed that 
beative conditions which frustrate and counteract 


fe effect are absent. To forget that there is such an 


conditions. 


ret ‘ 
i sumption leads to a fallacy of causation. 
eno- 

- | Examples:— 3 

E (i) Education does not lead to decrease of crimes because 
eno- fere are many criminals among, educated „men. „This is 
With fillacious because education is a positive condition which tends 
-> fodecrease crimes but this tendency may be frustrated because 
tions Mi the presence of such negative conditions as extreme poverty, 


E Gi) Balint  ellectual ama om tad to success it 
tive conditions as indolence, poverty, drunkenness, etc. 
(d) Fallacy of mistaking a remote condition for Falan s f 
e cause, 


remote con- 
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dition for The cause is an immediate antecedent, but some- 

caus: times we commit a fallacy of Causation by taking a 
remote condition as the cause of an event. Thus, it 
is said that Napoleows Russian expedition was the 
cause of his downfall. This one event might have 
proved a disaster in his career, but there were so 
many intervening events between that expedition and 
his final overthrow, that the latter would not have 
happened, but for various other conditions. 


Fallacy of (e) Fallacy of regarding the co-effects of 
regarding as 2 common cause as cause and effect. 
cause and The cause is the antecedent and the effect is the £ 


effect. consequent. Sometimes we commit a fallacy of 
Causation by regarding the co-effects of a common 
cause as cause and effect. 


Examples:— 

(i) The cause of the grilling heat in summer is said to be 
the rise of mercury in the thermometer, while the rise of Wl 
mercury as well as oppressive heat are co-effects of the common4 
cause viz., the rise of temperature. i 

(it) Similarly, it is wrong to suppose that the falling f 
of the mercury in the thermometer causes the neighbouring 
lake to freeze, because they are co-effects of the same cause f 
viz., fall of temperature. s 
_. (iti) The flowing tide is said to be the cause of the ebbing } 
tide, whereas they are co-effects of the same cause viz. the | 
influence of the moon. 


Fallacy of (f) Fallacy of confusing the whole or part of 
confusing the cause with the effect. 


effect. For example: Meteorologists are not agreed whether the fpi 
copious and sudden downfalls of rain which usually attene 
thunder-storms are the cause or the effect of the electric | 
discharge. The common opinion is that they are the effect but | 
Sir John Herschel held that they were the cause. 


II. Fallacies of Generalisation or Illicit General 
isation. 2 Ae 
In Induction per Simple Enumeration, we gene 
on the basis of uncontradicted experience, an¢ 


<a 
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yalue of such an induction depends on the 
er of positive instances we have come across and 
extent of our experience. (See Ch. I, Sec. 5 
31-35). But the popular mind is apt to generalise 
the basis of only a few observations, confined 
in a limited range. This leads to what is called 
Illicit Generalisation. For example, a foreign 
veller comes across only a handful of individuals 
those, perhaps, belonging to a particular class, 
observing them to be dishonest comes to the hasty 
clusion that all men of that country are dishonest. 
he is swindled by one shop-keeper, he says that 
keepers of the place are all swindlers. Even in 


r. For instance, people at one time thought that 
l swans were white, while, now, swans of other 


ling | The Method of Agreement cannot conclusively III. False: = 

ring Wve causation, and its conclusions are not certain Analogy G 
tare merely probable. Hence the generalisations 

bing rived at as the result of an application of this method \ 

buld be accepted with caution. Empirical Generali- 

Hions can be trusted only in adjacent cases (See b 

hh, IX, Sec. 2, p. 262), and beyond their limited } 


here, their extension is fallacious. 


f 


M False Analogy. 
‘The fallacy of False Analogy constitutes another 
ass of inductive inferential fallacies, and arises out 
tthe fallacious use of the analogical argument. This 
s been fully treated of in Chapter VI, Sec. 6. 
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Sec. 4. Extra-logical or Non-logical 
Fallacies. 


Extro-logi- These fallacies are not due to the violation of | 

cal Fallacies. logical rules but to the undue assumption of premises, 
| incorrectness of the data, or misapprehension of the? 
relation between the premises and the conclusion. WeZ 

shall proceed to consider some of the important forms” 

in which this fallacy may occur. ; 


1. Petitio Principii. ; 

A. Petitio The expression “petitio prina Hely means f 
Principi. to assume the very pointi 

at the outset’, or “begging the question”. Hence} 

“Petitio Principii” or “begging the question” is the 

fallacy of assuming as a premise in some form Ory, 

other, either the very proposition to be prove 

or a proposition which can be proved only b 

means of the latter. 


The simplest forms in which this fallacy occurs 2 
are the attempts to prove a proposition under the cover § 
of synonyms, or what are called by Bentham “gues- f 
tion-begging epithets’. For example: Opium induces [fich i 
sleep, because it has soporific properties. i 
“soporific” means the same thing as “inducing sleep”. ; 


set out to prove. 


This fallacy sometimes assumes a complex form 

when it is called Argument in a circle (Circulus i 

À demonstrando). This occurs when the conclusion 1$ 
Separated by more than one step of inference from 
š assumed. Thus, Plato seeks to prove the im 


| SN 
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| tality of the soul from its simplicity, and then 
vain, he attempts to prove the simplicity of the soul 3 
m its immortality. Similarly, Mill attempts to | 
ove that the Uniformity of Nature is assumed 

E thes Bevery induction, and yet he thinks that it is the 

fesult of an Induction per Simple Enumeration. Again 

“Whe following is an example of the fallacy of aipuitie 

a circle: We know that God exists, because the 

oly Books tell us so; and what the Holy Books 

py must be true, because they are of divine origin. 


ee distinguishes five ways in which this fallacy Fee Seti 
(i) By assuming the very proposition which is to be ‘ 
ved. This is done under cover of synonyms. For example: 
a Bill before the Assembly is calculated to elevate the 
tharacter of education in the country, for the general standard 
rOVEGof instruction in all the schools will be raised by it. 
ly by. (ii) By assuming, for the proof of a particular 
Aroposition, a universal principle which itself cannot be estab- 
shed except through a knowledge of that particular. 
occur ple: His cowardice may be inferred from his cruelty, for 
cover fi cruel men are cowards. 
“ques- | (iii) By assuming a particular to prove the universal 
iduces | ich involves it. This is of the nature of an Induction from 
fmple Enumeration. This form of the fallacy assumes that 
“mple Enumeration can prove a really general proposition— 
at because some members possess an attribute, all of them 
necessarily possess it. os 
(iv) By assuming successively, in parts, the proposition 
be proved. This is only a special form of the first. It 
‘fonsists in proving a general proposition by breaking it into 
ts, and assuming the truth of each part. Thus, it is 
pted to prove that “the knowledge of healing is 


towledge of what is wholesome and unwholesome”, by 
Sumi edge of each. 


Suming it successively to be a knowl ; 
© (v) By assuming without independent proof, a proposi- 
ich is the reciprocal of the proposition to be proved. 
Phillip was the father of Alexander, therefore, 
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Alexander was the son of Phillip; London is north of Brighton, 
therefore, Brighton is south of London. 


2. Ignoratio Elenchi. 


Original The expression “Jgnoratio Elenchi” literally f 
‘meaning. means “Ignorance of the nature of the refutation”, 
To refute an assertion means to establish the exa 
logical contradictory of the proposition. Hence, 
“Ignorance of the nature of the refutation” means 


; . N 
that we do not prove the contradictory of the state- I 
ment advanced by the opponent, but something whi T 


may be mistaken for it. - 
The expression, however, is now used in a ich so 
extended sense. “Ignoratio Elenchi” means th 
fallacy which occurs when we argue beside thź distingi 
point, or prove the wrong point, that is, insteadthe defen 
proving the required conclusion, we prove a prgaddress te 
sition which may be mistaken for it. It cons Public Pr 
in “the mistaking or obscuring of the propositið 
really at issue, whilst proving something else instead” 
Its Forms:— The fallacy of Jgnoratio Elenchi appears in different. 
forms of which we notice the following :— 

(a) Argumentum ad hominem. This is 

i hae form of Ignoratio Elenchi in which our arguments), 
hominem. are directed to our opponent rather than to the merits, 
of the case. For example, supposing the question at) 

issue is whether a particular man has committed af 

particular theft, and it is said that he is a habitual) 

thief and must therefore have committed this theft) “ 

also, we commit this fallacy. “This fallacy is, in fact, 
the great resource of those who have to support # 
weak case.” An attorney for the defendant in a s 
is said to have Wate to the barrister his bri 


' Definition. 
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following interesting example is quoted by 
ingham: “A story is told of O’Connell that 
jone occasion when he had to defend a man who 
clearly in the wrong, the counsel for the prosecu- 
was a certain Mr. Kiefe, who had come in for 

€ money in a questionable way, and had taken 

e name of O’Kiefe. O’Connell commenced his 

fence by addressing his opponent: 


hton, 


‘Mr. Kiefe O'’Kiefe 
I see by your brief o’ brief 
That you are a thief o’ thief’ 


ich so disconcerted Mr. O’Kiefe and so tickled the 
ry that a verdict was returned for the defendant”. 
th distinguished counsel in our country appearing for 
dthe defence having a bad case to argue began’ his 
address to the Jury by comparing the duties of the 
siPublic Prosecutor to those of a common hangman. 


sion, prejudice, pity, and not to the reason. It is’ 
“appeal to the gallery”, for the purpose of exciting 
feelings or arousing the passions of the crowd. 
s the stock-in-trade of the mob-orator. It is the 
in weapon of rhetoricians and demagogues. Mark 
,ithony’s oration after the death of Julius Cæsar is 
classical instance in point: 
“Friends, Romans, countrymen, lend me your ears; 

I come to bury Cæsar, not to praise him. 


as not to disprove what Brutus eons 


(b) Argumentum ad populum. This is a(b) argu- 


of Ignoratio Elenchi in which we appeal to the pE ad 
um. 


| 
| 
H 


(c) argu- 
mentum ad 
ignorantiam. 


(d) argu- 
mentum ad 
verecundiam, 


arguments and diplomacy have broken down, and 
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O judgment! thou are fled to brutish beasts, 
And men have lost their reason. Bear with me: 
My heart is in the coffin there with Cæsar, 
And I must pause till it come back to me.” 


A popular argument against the theory of Evolution|hich r 
propounded by Darwin was that its acceptance/Have y 
involved the acceptance of the position that ouf 
ancestors were all apes. 


you s 
bits ; ií 

(c) Argumentum ad ignorantiam. This is ajuestions 
form of IJgnoratio Elenchi in which an attempt isHave yi 
made to throw the burden of disproof on thei anarcl 
opponents. If. the opponent is not able to disproveMany Q 
the argument, his failure is taken as its proof. I uestions 


is so-called because, in it, we seek to take advantagé@ne of th 
of the ignorance of the opponent. ‘<1 Non 

(d) Argumentum ad verecundiam. This ?/ quen 
form of the fallacy of Jgnoratio Elenchi in whic“ The 


appeal is made to the sentiment of veneration pL È 
reverence for authority instead of to reason. ThiSh, Cons 
form of argument was most prevalent in the Middl 
Ages when the authority of the Church was supreme, 
and everything which appeared to conflict with the 
teachings of the Bible was condemned. ‘Thus the 
theory of Evolution was condemned in its early stages 
because the Bible favoured the theory of Special 
Creation. 


(e) Argumentum ad baculum. This is hardly 
an argument. It consists in appealing “to physical Non 
force to convince an opponent. It is the argumet 
of the wolf to the lamb. This is resorted to whey 


point is sought to be established not by argument b 
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ae ae 


F Picy of Many Questions: Plures Inter-3. Many 
rogationes, uestions. 


E 


The Fallacy of Many Questions consists in 
manding “a plain answer—yes or no”—to a question 
tion|ghich really implies an assumption. For example: 
ince;Have you abandoned your intemperate habits yet?” 
out]f you say—yes, you admit that you had intemperate 
bits; if you say—no, it is worse still. Similarly, the 
is aguestions, “Have you given up beating your mother”? 
t is Have you left off drinking?” “Is he a socialist or 
then anarchist? etc., are illustrations of the Fallacy of 
roveMany Questions. In all these cases, there are two 
Iquestions under the cover of one, and we assume that 
tag@ne of them has already been asked and answered. 


) ja Non Sequitur or the Fallacy of the Conse- yo, 


‘ quent. . Sequitur. 
ng The expression “Now Sequitur” literally means 
A. p q y 


-it does not follow. It is also called the Fallacy of 
Phis e Consequent, because in it we affirm the antecedent 
ddlele a hypothetical proposition in the conclusion by 
rming its consequent in the premise. Thus: 

If it has rained, the ground is wet 

The ground is wet 

*. It has rained. 

us the Fallacy of the Consequent occurs when we 
t the consequent as convertible with the antecedent. 


rdly} 
sical Non Causa Pro Causa. c 5. Non 
„ Causa Pro i 
: By the fallacy of “Non Causa Pro Causa” Causa. | 


“False Cause”, Aristotle understands a fallacy which 
sists in assigning as a reason for some conclusion 
“Proposition which is really irrelevant to that con- 
‘Pision”. Aristotle specially contemplated cases, in 
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which this occurred in the reductio ad impossibile, 
{reduction to impossibility) or indirect proof. In this 
we disprove a proposition, by showing that its truth 
leads to absurdities (reduction to impossibility) or we 
prove a proposition by showing that the assumption 
of its falsity leads to absurdities (indirect proof). 


Now, the fallacy of Non Causa Pro Causa occurs 
, P, ? r 


if the absurdities do not reallly follow from the 
assumption made but from some irrelevant proposition 
which has been somehow or other foisted into the 
argument. Hence, the absurd conclusion is sought 
to be proved as being due to the initial assumption. 
The following instance is taken from Joyces 
Logic (p. 281): “Thus if we suppose the sophist’s 


opponent to have affirmed that the death penalty for | 
murder is just, the sophist might argue as follows"?” 


“The position leads to an absurdity: for granting thy 
the death penalty for murder is just, and that punisi 
ment is to be held just in so far as it is efficacious ż.3 


a deterrent, then it would follow that it would be | 


equally just to inflict the death penalty for pocket- 
picking. Here the original statement has nothing to 
do with the conclusion obtained. This follows from 
the principle that the justice of a punishment is 
measured by its efficacy as a deterrent,—a principle 


which is in no way connected with the statement that | 


the death penalty for murder is just.” 


In the above sense in which Aristotle used it, 


-the fallacy of Non Causa Pro Causa is not an_ 


inductive fallacy. In modern times, however, the 
expression has been used to mean the inductive A 


fallacies of Causation, in which we take something 


which is not the cause, as the cause (See Fallacies of | 


MISCELLANEOUS QUESTIONS Pays) 


Hints for working out Exercises. 


In testing a given argument, it is importan i 
mind the following:— porni De 


we Fe (1) An instance given for examination is not necessarily 

on fallacious. 

f) (2) An argument may be fallacious in different ways. 
ea For instance, the same example may be an illustration of the 

TS, yo" fallacy of Causation, or of Explanation. 

the (3) In every case, reasons should be assigned as to why 

i the given argument is fallacious. Mere mentioning of the 

ion name of the fallacy is not of much importance. 

the (4) When a fallacy has different* forms, specific names 

of the fallacy should be given. 

ght (5) Always use the recognised technical terms in naming 

on. fallacies. . 

E A 2 

cs Miscellaneous Questions Answered. ~ 

st’s A : ; 

for I. Name and explain the precise kind of 


|] reasoning in each of the following and estimate its 
vs 7° value: 
hy _ (a) The sky is overcast with heavy clouds; it will therefore 
Tain, 

Answer: This is an example of inductive reasoning, and 


she may be said: to be based on the Method of Agreement. We 
be observe in several cases that when the sky is overcast with 
© heavy clouds, it rains; according to the Method of Agreement, 
ket- we conclude that there is causal connection between these 
Sto two phenomena. As the Method of Agreement is based on 
; _ ‘Observation, the conclusion is merely probable, not certain. 
“om (b) The captain of a ship is obeyed by everybody on 
is board the Ship. Therefore the Prime Minister, who is the 


ý captain of the ship of the State, ought to be obeyed by every 

iple subject of the State. j 

that Answer: This is a special form of analogical argument- 
called Analogy of Relations (See Ch. VI, Sec. 2). The argu- 
ment is this: the relation between the captain of a ship and 


A persons on board is analogous to the relation between the 
it, Prime Minister and the subjects. From this resemblance of 
an Telations, it is argued that as obedience is due in the former 
the case, so it should be due in the latter case. The value of an 
4 argument of this description is small. . h 

tive (c) Every part of the boundary of this land is washed 

sing by the sea; it is therefore an island. 


Answer: The kind of reasoning employed here is called 
s of  Colligation of facts. The navigator observing that every part 
of the boundary of this land is washed by the sea, colligates 
or binds together the set of facts observed by him under the 
Notion of an island. This is a process improperly called 
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induction. There is no inference in this, strictly speaking, and 
it may be said to be a mere description. . 

(d) The three angles of this particular triangle ABC have 
been proved to be equal to two right angles: therefore it is 
true of all triangles. 

Answer: The reasoning involved here is called Induction 
by Parity of Reasoning. Something is proved of a particular 
diagram of a triangle and it is concluded that what is true of 
a particular diagram is true of all triangles which the dia- 
gram represents. This is a process which has been improperly 
called Induction. In fact, it is not Induction at all but 
Deduction, We deduce the property from the nature of 
triangle. 


Il. Analyse the following arguments, dis- 
cussing their validity and pointing out the fallacies, 
if any:— 

(a) So far, all the men with whom I have come in 
contact are selfish; why should I not infer, therefore, that Man 
is selfish? 

Answer; The argument may be analysed as follows: So 
far as my own experience goes, I have only come across 
selfish men; I have not come across any man who is not 
selfish. From this uniform experience, I establish the general 
proposition, All men are selfish. This is an example of Induc- 


tion per Simple Enumeration. Now, this kind of reasoning 


at best can be merely probable and not certain. In this case, 
the argument is based_on extremely limited experience and 
as such is worthless. If the area of experience be sufficiently 
large I should come across selfless men also. The fallacy 
involved in the reasoning is called Illicit Generalisation. We 
seek to establish a general proposition by relying on a small 
number of positive instances without the establishment of a 
causal connection. 

(b) He must be an excellent man, for I have been favour- 
ably impressed with his manner of talking. 


Answer: In this case we want to prove that he is 
an excellent man. This conclusion is sought to be inferred from 
the circumstance that his manner of talking is impressive. 
This argument thus involves the fallacy of Ignoratio Elenchi, 
or arguing besides the point. Instead of proving the required 
conclusion, we prove something else and thereby seek to 
confuse the real issue. 


validity of the following argu- 
the fallacy (if any), and stating 
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Bepesbierre; therefore Robespierre was the cause of the 

error. 

Answer: The student should have some knowledge of i 
the history of the French Revolution in order that he may 
fully understand this. In the Reign of Terror during the 

French Revolution Robespierre as President of the Committee 
of Public Safety sent vast number of people to the guillotine 
‘but later on he himself was denounced and guillotined. After 
his death, the Region of Terror ceased. 

The argument is that the Terror ceased immediately on 
the death of Robespierre and therefore he was the cause of 
the Terror. This argument involves the fallacy of post hoc, 
ergo propter hoc which consists in mistaking any and every 
antecedent as the cause. No doubt the death of Robespierre 
Was an antecedent of the disappearance of the Terror but 
‘that was a mere accidental coincidence devoid of any causal 
significance. 

(b) Wine cannot be injurious to health, for if it had been 

so, doctors would not have prescribed it. 
Answer: The argument is that doctors sometimes 
prescribe wine in medicinal doses for patients suffering from 
= certain kinds of complaints and therefore wine cannot be 
© injurious to health under all conditions. Thus this argument 
f involves the fallacy of Illicit Generalisation in which from an 
examination of a limited number of cases we hastily arrive at 
i a general conclusion, without caring to examine whether there 
is any causal connection or not. 

(c) Women as a class have not hitherto been equal to 

men, therefore they are necessarily inferior to men. 


Answer: The argument may be put in this form. So 
far as our experience goes, we have found that women have 
not been equal to men. From this uncontradicted experience, 
we arrive at the general proposition that in all cases in future 
‘women will be inferior to men. This is a loose application 
of the principle of Uniformity and is an unsatisfactory illus- 
tration of Induction per Simple Enumeration. The fallacy 
‘involved may be called Illicit Generalisation. | r | 

(d) Education is clearly the source of all discontent, since | 
the educated not getting suitable employment are dissatisfied i 
with their lot. 

Answer: The argument is that because some educated 
‘men, who are unemployed are discontented, therefore, in all 
J cases education is the sole cause of discontent. The proper . 

conclusion should have been that unemployment is a condition 
{ of discontent. It is certainly not true that all educated men N 
are discontented. though some educated men under certain- 
“conditions may be so. This is clearly an illustration of the 
fallacy of Illicit Generalisation, in which, we pass to a general 
proposition on the strength of a few particular instances with- 
‘Out the discovery and proof of a causal connection. 
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(e) All religions lead to God, for do not all roads lea 
to Rome, and all rivers fall into the Sea? 

Answer: This argument is an illustration of the fallacy 
of False Analogy because there is no essential similarity 
between religions on the one hand and roads or rivers on the 
other. This may be considered a good simile but it has no 
value whatsoever as a logical argument. 


(f) The flood was evidently due to the wrath of the 
goddess, since it began immediately after she had been slighted 
and it subsided as soon as she was propitiated by sacrifices. 

Answer; This argument may be analysed thus. The 
goddess is slighted and immediately after the flood began; and 
again the goddess is propitiated by sacrifices and at once the 
flood subsided. Hence, it appears that something happens and 
something else follows and again, something is removed and 
something else disappears. Thus these two cases appear to 
be illustrations of the application of the Method of Difference 
but as a matter of fact these arguments are fallacious because 
the instances have been secured by observation and the Method 
of Difference does not yield correct conclusions unless the 
instances are secured by experiment. Thus these arguments. 
involve the fallacy of post hoc, ergo propler hoc in which any 
and every antecedent is mistaken for the cause. 

(g) The University is the Temple of learning, and there- 
force Politics has no place in it. 

Answer: This argument involves the fallacy of ignoratio. 

_ elenchi because the conclusion is wholly irrelevant. The 


description of the University as the ‘Temple’ of Learning is. à 


caiculated to produce the sentiment of veneration or reverence 
and the argument appears to be that Politics in which there 
may be diplomacy and strife of parties is not a fit subject for’ 
a Temple of Learning. This irrelevant argument may be said 
to be an instance of argumentum ad verecundiam, which is a 
special form of the fallacy of ignoratio elenchi. 


- IV. Is causal connection between A and X 
validly disproved (a) if the absence of A is fol- 
lowed by the presence of X, and (b) if the presence 
of A is followed by the absence of X? 

= — Answet; (a) A is absent in the antecedents but X is 
Present in the consequents; e.g., 

: BCD followed by XYZ 

l uestan is whether we can say that there cannot be @ 


~ 


case where A is actually absent but X is present, there 
not be any causal connection between the two. But 
ing to the doctrine of the Plurality of Causes, though in 

e A is not the cause of X, there may be other casee 
ay be produced by A, 


ra 


connection between A and X. The answer is that 1n- 
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the consequents; e.g., 


ABC followed by MNO 


The question is whether it is proved that there is no causal 
connection between A and X. The answer is: No, because 
in the symbolical example given above B may be a negative 
condition which frustrates the production of the effect X. 


EXERCISES WITH HINTS. 


_ l., Explain the form of the reasoning, deductive and 
inductive or both, implied in the following propositions, 
indicating the premises or conclusions left unexpressed, and 
estimating the value of the reasoning:— 

(a) The Sun will rise to-morrow morning. 


{Hints: So far as experience goes, we see that the Sun 
rises every day. This is Induction per Simple Enumeration. 
Supplying the suppressed major premise ‘What rises every 
day will rise to-morrow’, we conclude that the sun will rise 
to-morrow, by Deduction. Simple Enumeration can only yield 
probable conclusions. ] 


(b) The lower animals feel pain just as we do. 


{Hints: This is an Analogical argument. If ‘pain’ means 
‘physical pain’, the conclusion is highly probable, because lower 
animals resemble men in important points regarding physical 
structure; if however ‘pain’ means ‘mental pain’, it is a False 
Analogy because the mind of lower animals is essentially 
different from the mind of man.] 


(c) He will die within a few hours; he has been bitten by 
a cobra. 


|Hints: Supplying the unexpressed major premise ‘all 
men who are bitten by cobra die within a few hours’, we 
conclude by Deduction that this man will die. The major 
premise however is an undue assumption. Hence we commit 
the fallacy of undue assumption of premise. ] = 

(d) The inner world of mind attains the light of knowledge 
through seven organs of sense; therefore some mediæval 
astronomers said, there -must be seven planetary bodies to 
illuminate the outer world of nature. 


(Hints: This is an illustration of False Analogy due to 
an improper use of metaphorical language. Figuratively, 
knowledge may be compared to light. But to argue from: this 
that the number of the sources of light in the outer world of 
nature would be the same as number of the sources of light 
(knowledge) in the inner world amounts to an improper use of 
mi hor. a, `i 

ay Phe Factory Commissioners say m their report: The 
past and present conditions of work in factories are undoubtedly 
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(b) A is present in the antecedents but X is absent in 
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calculated to cause physical deterioration; and we are here 


struck by the marked absence of elderly men among the ple 
operatives! ma 

{Hints: The argument is that the marked absence of p mi 
elderly men among the operatives in factories 1s due to the wk 


physical deterioration of the operatives. This may be one of 
the conditions but cannot be said to be the whole cause. 
Hence this involves a fallacy of Causation, mistaking a condi- cau 


tion for the whole cause. ] Me 
(a) ‘An*eclipse of the Sun would occur when the bas 
moon intervenes between the earth and the sun; an eclipse 
of the sun would occur when some great calamity is impending nec 
over mankind; examine the logical ground and comparalive Pho: 
validity of the above two propositions. * age: 
{Hints: (i) We observe on several occasions that a solar app 
eclipse occurs when the moon intervenes between the carth Aone 
and the sun. By the Method of Agreement we conclude that i 
such intervention is the cause of solar eclipse. This conclusion ‘ 
is highly probable because this is an instance of what has Mil 
been called a Natural Experiment (p. 122); (ii) The second esta 
proposition involves the fallacy of post hoc ergo propter hoc.| of p 
(b) ‘All arsenic is poisonous’; the substance before me is tl 
is arsenic; it is therefore poisonous; explain the logical process of C 
underlying (i) your belief in the major premise, (ii) your with 
belief in the minor premise and (iii) in the conclusion drawn, adi 
{Hints: (i) Major premise—result of Induction. (ii) fe tive 
Minor premise—Observation. (iii) Conclusion—Deduction. ] | slate 
3. (a) What kind of logic is applied by (i) the engineer | exhi 
when he is designing a new bridge, (ii) the physician when he losic 
is prescribing a particular medicine to a patient, and (iii) the E 
legislator when he is introducing a new law? Give reasons for $ 
your answer. Me 
[Hints: (i)* Deductive, if the new bridge is of similar a . 
„as other bridges; it involves an application of the a Bon 
: pencipies of ail eta oe ne case. Also inductive, if 4 zon 
it presents new features. (ii eductive, application of the y | 
established laws of medicine to the particular case; also in Jup i 
inductive, if peculiarities are observed. (iii) Both deductive 4 Hace 
and inductive: he accepts established principles but modifies okt 
them according to the circumstances of the case.] 78 
: (b) ‘A house without tenants, a city without inhabitants ms 
present to our minds the same idea as a planet without life, E 
-a universe without inhabitants’ The conclusion here evidently b 
Ay a the planets and stars are inhabited. What is the logic E z 
- erwt the, inference? State it in its simplest form. What S ro 
onsider to be its logical value and why? ; of 


__. (Hints: This is a False Analogy, because the points 
parity a house and a city on the one hand 


Stars on the other ; important 
Bee) r hand, are unimpo 
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(c) ‘I have noticed’ says Men Tsein, ‘that in 
plenty many good actions are dete and in years pepe 
many bad actions are done.’ What is the inference evidently 
implied here? Express it in its simplest form showing under 
which of the logical methods it falls, and indicate its logical 
value as inference. 


[HINTs: The conclusion implied is that scarcity is the 
cause of bad actions. The method employed here is the Joint 
Method of Agreement and Difference. The argument being 
based on mere observation is only probable and not certain.] 

(d) ‘We think, as civilizalion advances, poetry almost 
necessarily declines. Therefore, though we fervently admire 
those great works of imagination which have appeared in dark 
ages, we do not admire them the more because they have 
appeared:in dark ages’. State in full logical form the reasoning 
involved, and test it fully. 

[Hints: This is a quotation from Macaulay’s Essay on 
Milton. A relation of concomitant variation is sought to be 
established between the advance of civilization and the decline 
of poetry; the implied conclusion is that want of civilisation 
is the cause, and good poetry is the effect. As this is a case 
of Concomitant Variations as applied in observation, and that, 
within a limited field, the conclusion is merely probable.] 

(e) ‘The more the number of pools of stagnant water in 
a district is reduced, the rarer does the occurrence of malarial 
fever become.’ What conclusion can be drawn from the above 
statement? Stale the reason implied in its full logical form 
exhibiting the logical method applied in it; and estimate the 
logical value of the inference. 

{HINTs: The conclusion drawn is that stagnant pools 
are the cause of malarial fever. The method employed is the 
Method of Concomitant Variations, The conclusion is merely 
probable because the premises have been supplied by observa- 
tion. ] 

4. (a) “Galileo saw with his telescope that the planet 
Jupiter is a centre about which several satellites revolve 
receiving light and warmth from him; and appealed to this 
fact as an argument to prove that the Sun is a centre about 
which the Earth and other planets revolve as satellites. What 
was the logical character of Galileo’s reasoning here, and what, 
in your opinion, was its logical value? k 

{Hints: Analogical argument: conclusion probable.] 

(b) You believe that Siraj-ud-dulah took Calcutta from 
the English in 1756; State on what grounds you believe this 
proposition, and exhibit their logical character. 

{Hints: Authority.) 2 

(c) It is a popular belief that there will be a change of 
weather at new moon: pat beea process would be required 
žo establish the validity of this belief. A 

[Hints: The Method of Agreement or the Joint Method.] 
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(d) ‘Every man who has seen the world knows that 
nothing is so useless as a general maxim. Estimate this 
logically, pointing out what would be necessary for logically 
establishing this proposition. 


{Hints: General maxims and proverbs are arrived at by 
Induction per Simple Enumeration. They are merely 
probable. | 

5. (a) Water freezes to-day at 32 degrees Farenheit; 
therefore it will freeze at 32 degrees at this lime next year: 
explain the logical character and value of this, 


[Hints: This is correct, if conditions are the same. 
Otherwise it is a case of Illicit generalisation—an empirical 
law cannot be extended beyond its sphere.] : 

(b) It is a common hypothesis in Bengal that railway 
embankments are causes (proximate or remote) of malarial 
fever; what logical processes would be required to prove or 
refute this hypothesis? 

{Hints: The Method of Agreement or the Joint Method. ] 

(c) Yesterday the smoke of chimneys tended to sink 
downwards, and it rained in the afternoon. Can any connection 
be inferred from this? 

|Hints: Fallacy of Causation, co-effects being mistaken 
for cause and effeet. “Sinking of smoke” is not the cause of 
rain but they are both co-effects of the same cause viz., lower- 
ing of the atmospheric pressure because the atmosphere was 
charged with plenty of vapour.] 

> (d) When Crusoe saw the print of a bare foot on the 
sandy shore he thought at*once that savages had landed on his 
island: Give a logical analysis of Crusoe's thought. 


{Hints: Framing of Hypothesis.] 

6. Test the following: 

_ (a) The people of England are wealthy because they are 
industrious, ; 

{Hints: A causal connection is assumed to exist between 
Industry and acquisition of wealth; hence this involves the 
fallacy of uhdue assumption of premise.] i 
(b) As soon as I sat down to study this morning, the 
man in the adjoining room began to play on the harmonium. 
He must, therefore, be a very malicious person. 

= {Hints: “Malice” cannot be inferred from one instance 

~ —it may be a chance coincidence. ] $ 

(c) This patent medicine must be very efficacious; for all 

the testimonials speak of the marvellous cures effected by it. i 

(Hints: Fallacy of Non-observation of Instances. 
ces. re the medicine proved failure are overlook 


“premise ‘it is wrong to shed blood’ is false, 


not to go to war, because it is wrong to - 
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because under certain circumstances e. .» for resisti i 
vading army, shedding blood may not eS wrong. Hove this. 
involves the fallacy of undue assumption of premise. Carveth 
Read regards this as an instance of Circulus in demonstrando, | 
7. Test the following: i 


(a) Since it is just to take interest, it is right to exact it 
from one's own father. 

(Hints: The Fallacy of Accident, because here the argu- | 
ment passes from a simple statement to a statement under a 
certain condition; for taking interest may be just but taking it 
forcibly ( exacting) from one’s father is not just.] 

(b) A nation must ultimately perish, because it is an 
organism and all organisms grow old and die, 

[HINTs: False Analogy, p. 228.] 

(c). We see the sun rise and set every day, therefore, the 
sun does actually rise and set. 

, {Hints: Mal-Observation, p. 117.] 

(d) Unhealthiness in the parents is not the cause of un- 
healthiness in the children, because many unhealthy persons: 
have perfectly healthy children. 

{Hints: We observe that in many cases, unhealthy 
Í parents have healthy children. To conclude from this that bad 

pr health of parents does not affect the health of children is to: 
i commit a fallacy of causation in which we neglect negative 
4 conditions. Bad health of parents tends to produce bad health 
S in children in the absence of negative conditions, e.g., good 
A food, care in bringing them up in healthy environment, etc.] 

8. Test the following:— . 

(a) The great famine in Ireland began in 1845 and reached 
its climax in 1848. During this time agrarian crime increased 
very rapidly until in 1848 it was more than three times as great 
as in 1845. After this time it decreased with the return of better 

3 crops until in 1851 it was only 50 per cent. more than it was in 
1845. It is evident from this that a close relation of cause 
and effect exists between famine and agrarian crime. 

X [Hints: An instance of the application of the Method 

of Concomitant Variations in Observation.] ‘ d 

(b) So far my experience goes, A has, been invariably 

preceded by B. I, therefore, conclude that B is the cause of A. 

è [HınTs: Induction per Simple Enumeration; conclusion 
merely probable.] LUR 
(c) A habitual drunkard who studied hard for the army 
in his youth has got shattered nerves, therefore the cause of his 
_ shattered nerves is his hard study in youth. ae j 
[Hints: Fallacy of Causation—a remote condition is- 
taken to be the cause—while the immediate condition, viz., 
_ habitual drinking, is left out of account.] 
9. Test the following:— í 3 
(a) “Steel, when brought to white heat in the fire, must 


be plunged into cold water in order to obtain the requisite 
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temper. Similarly the human body after the steam-bath, on 
-being cooled down, become strong and hardy.” 

|Hints: False Analogy.) 

(b) The human soul must be diffused over the whole 
body because it animates every part. 


{Hints: False Analogy, because the soul is compared to 
‘a material object occupying space. The soul may animate 
“every part without being diffused (ie. physically present) 
in every part.] 

(c) ‘What would our ancestors say to this, Sir? How 
does this measure tally with their institutions? How does it 
cagree with their experience? Are we to put the wisdom of 
yesterday in competition with the wisdom of centuries? (Hear! 
Hear!) Is beardless youth to show no respect for the decisions 
of mature age? (Loud cries of hear! hear!) If this measure 
be right, would it have been reserved for these modern and 
degenerate times?” 

[HINT: Ignoratio Elenchi—argumentum ad verecundiam 
and argumentum ad populum—petilio principii.] 

10. Test the following:— 

(a) Punishment must have some other and higher justifi- 
cation than the prevention of crime, for if punishments were 
only for the sake of example, it would be indifferent whether 
we punished the innocent or the guilty, since the punishment, 
considered as an example, is equally efficacious in either case. 


[Hints: This argument involves the fallacy of the Falsity 
-of premise because the premise ‘it would be indifferent whether 
we punished the innocent or the guilty’ is not true. The 
latter part of the argument involves the fallacy of petitio 
principii for the proposition ‘the punishment considered as an 
example is usually efficacious in either case’, and the proposition 
‘if punishment were only for the sake of example, it would be 
indifferent whether we punished the innocent or the guilty’ 
have the same meaning though expressed in different words.] 

(b) Moistures bedews a cold metal or stone when we 
breathe on it. The same appears on a glass of ice-water, and on 
the inside of windows when sudden rain or hail chills the 
external air. Therefore, when an object contracts dew, it is 
colder than the surrounding air. 

{Hints: The Method of Agreement—conclusion probable. ] 

(e) With various kinds of polished metals no dew is 
deposited; but with various kinds of highly polished glass dew 
is deposited. Therefore the deposit of dew is affected by the 

s of substances exposed. 
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respect of the degree of polish; metals are polished while 

glasses are highly polished. Hence the deposit of dew may as 

well be duc to the high degree of polish. Hence the conclusion 
is not valid.]} 

11. Test the following:— 

(a) We should think it‘a sin and a shame if a great 

t steamer, dashing across the ocean, were not brought to a stop 

f at a signal of distress from a mere smack.......... And yet a. 

miner is entombed alive, a painter falls from a scaffold, a brakes- 
man is crushed in coupling cars, a merchant fails ill and dies 
and organized society leaves widow and child to bitter want 
or degrading alms. 

|HINTS: Argumentum ad populum.] 

s (b) Nobody can be healthy without exercise, neither 
Natural Body nor Body Politic; and certainly, to a Kingdom or 
State, a just and honourable war is the true exercise. A civil 
war, indeed, is like the heat of a fever, but a foreign war is | 
like the heat of exercise and serves to keep the Body in health. 

{HinTS: False Analogy.] 

(c) During the retreat of the Ten Thousand a cutting. 
north wind blew in the faces of the ‘soldiers; sacrifices were 
offered to gods and the severity of the wind immediately ceased,, 
which seemed a proof of the gods’ causation, 

j [Hints: Post hoc, ergo propter hoc.) 

} (d) It is known by direct experiment that for any given 
degree of temperature only a limited amount of water can 
remain suspended as vapour, and this quantity grows less and 
less as the temperature diminishes. Therefore, if there is already 
as much vapour suspended as the air will contain at its 
existing temperature, any lowering of temperature will cause 
necessarily a porlion of the vapour to be condensed as dew. 

[Hints: This is a fallacious application of the Method 
of Concomitant Variations because this method has no applica- 
tien beyond facts which have been actually observed. (P. 187).] 

12. Examine the following:— e i 

(a) The Great War was followed by an outbreak of 

e epidemic diseasse; therefore, the war may be taken to be the 
cause of the diseases. À 

(Hints: Post hoc, ergo propter hoc.) : 

j (b) The number of deaths in Calcutta per annum is 
4 greater than in Nagpur. Therefore Calcutta is more unhealthy 


| than Nagpur. d 
y {Hints: Fallacy of Non-observation because the greater 
4 population of Calcutta may be the cause of greater mortality. } 

(c) One of the sailors rescued wore an amulet, and this 
k was, no doubt, the cause of his escape. h 
[Hints: Carveth Read regards this as a fallacy of 
causation in which co-existent phenomena are mistaken for 
cause and effect; it is better to regard it as an illustration of 
the fallacy of post hoc, ergo propter hoc.) 
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13. Test the following:— 

(a) This man must be a thief, for he was in the room 
whence the article had been stolen and he came out as soon 
as I entered the room. 

{Hints: Post hoc ergo propter hoc. (P. 177).) 

(b) How glad am I at your success, which I really anti- 
cipated! Is it not meet, therefore, than you should give me 
‘some reward? à 

[Hints: Ignoratio Elenchi.) 

(c) Is not dirt washed away by a current of water? Yes, 
‘Then, is it impossible that all the sins of omission and com- 
mission may be washed away by the holy water of the Ganges 
when one dips into it? No. Thus it matters little how one acts 
or thinks so long as he periodically bathes in the Ganges. 


{Hints: False Analogy.] 

14. Examine the following:— 

(a) The non-co-operators should not boycott the University 
jor their leaders are all educated men. 


[Hints: Ignoratio Elenchi.] 

(b) The Reforms have given a death-blow to Bolshevism 
‘in India, for the people are now looking forward to a better 
state of things. r 

(c) Life is but light, and no wonder that a man should 
be cut off in the prime of life; a light burning is very often 
put out by a puff of wind. . 

[HınTs: False Analogy.] 
; (d) We should not mourn the death of eminent men, for 
by the law of the survival of the fittest, those that are still 
alive must be fitter and better than those that are gone. 


{Hints: The fallacy of accident.] 

(e) Oh, I would give the whole world for peace of mind 
.. for that is really invaluable. 

{Hints: Petitio Principii.] oe, 

(f) I do not consult physicians for those that do so also die. 


{Hints: We observe that in some cases, persons consult 

-physicians and yet die. From this we conclude that physicians 

cannot cure în any case. This is Illicit Generalisation. ] 

15. Test the following:— 

(a) Green colour is found only on the surface region of 

plants. If one cuts across a living twig or into cactus body, the 

‘green colour will be seen only in the outer part of the section. 
ee the green colour of plants holds some necessary relation 

Hints: The Joint Method of Agreement and Difference. 

ion probable.] _ 

) Tyndall found that of twenty-seven sterilized flasks 

organic matter and opened in pure Alpine 
putrefaction; while of twenty-three similar 

hayloft, only two remained free from putre- 
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faction after three days. He concluded that putrefaction is due 
to floating particles in the air. 
{Hints: We observe several instances in which floating 
particles are present (when flasks are opened. in a hayloft), 
and putrefaction is present; we also observe several instances 
in which floating particles are not present (because the flasks 
are sterilised) and putrefaction is not present. By the Joint | 
Method of Agreement and Difference, we conclude that floating id 
particles are the cause of putrefaction. The conclusion is 
highly probable because the instances have been secured with 
great care. This may also be taken as an illustration of the 
Method of Concomitant Variations because floating particles 
cannot be wholly eliminated from air, while air is more or less | 
free from floating particles. The argument then would be—the i 
more the floating particles in the air, the greater the putrefac- 
tion; the less the floating particles, the less the putrefaction. 
The conclusion is highly probable, because the instances have 
been carefully secured.] 
16. Examine the following:— 
(a) All bats are birds, for they have wings. > 
[Hints: The suppressed major premise, All winged crea- 
I tures are birds, is an undue assumption. ] : k 
J: (b) The anatomical resemblance between men and apes ts 
marvellous, and from such resemblance we can sajely conclude 
| that men are descended from apes. 
{Hints: False Analogy.] ; 
y, (c) The Professor must be a very learned man for his 
words are so big and hard that very few understand them. 

[Hiınts: Non Sequitur.) 

17. Test the validity of the following inductive arguments, 
giving reasons, and name the experimental method by which 
each is established :— 

(a) As soon as I came to this place my disease was cured. 

pitecelors: the climate of this place effected the cure of my 
wedase.. ‘ 
{Hints: This is an instance of the application of the 
Method of Difference. As the instances have been secured by 
observation, the conclusion is probable but not certain.] r 
(b) The only cause of the diminution of crimes is the 
abundance of food supply, for crimes increase with the growing 
scarcity of food-stuff. i i 
{Hints: The Method of Concomitant Variations. The | 
' greater the scarcity, the greater the number of crimes. From | 
4 this we conclude that scarcity is the cause of crimes. As the 
instances are secured by observation, the, conclusion that | 
scarcity is one of the conditions of crimes 1s probable. The 
conclusion drawn here however is. that the abundance of food 
supply is the only cause of diminution of crimes. This is a 
fallacy of causation in which one condition is mistaken for the 


whole cause.] 


: 


Aisa 


CC-0. Digitized by eGangotri. Kamalakar Mishra Collection, Varanasi 


of 


336 TEXTBOOK OF INDUCTIVE LOGIC 
18. Test the validity of the following inductive arguments, 
giving reasons, and naming the method by which each is the 
established. 3 f i fail 
(a) Cold applied to water in an iron vessel freezes it. cert 
Cold applied to`cocoanut oil in a glass bottle freezes tt. There- new 
jore Cold is the cause of freezing. unr 
[Hints: The Method of Agreement.] f or t 
(b) If, on a clear night a sheet or other covering be Hen 
stretched a foot or two above the earth, so as to screen the of e: 
ground below from the open sky, dew will be found around the 
screen but not beneath it. The open sky must, therefore, be busi 
an indispensable antecedent of dew. ther 
{[Hints: The Method of Difference. } : suffe 
(c) Water is jointly conveyed into a tank by three pipes unja 
of unequal size at the rate of ten gallons per minute. It is 
known that the first two pipes together admit water at the tate trad 
of seven gallons per minute. Therefore, the amount of water depr 
admitted by the third pipe is at the rate of three gallons per As t 
minute, certa 
{[Hints: The Method of Residues.] clus 
(d) The retention of an idea in memory becomes more isin 
tenacious with the frequency of its repetition and the increased Obve 
attention we pay to it. The retention of an idea in memory obser 
depends, therefore, on attention and repetition. P sense 
(Hints: The Method of Concomitant Variations. ] ) trade 
e 19, Test the following:— oat 
(a) About twenty of the children who went to the picnic ; insta 
caught cold. There were more than a hundred on the grounds, 7 tight 
and all ate at a common table and played pretty much the same The 
games. It was discovered, however, that those who caught cold and 
had stolen off to wade in a@ chilly creek. impo 
{Hints: Those twenty children who stole off to wade in a | 
chilly creek differed from the other children only in one point, | 
their eating and playing being exactly the same. The result was. been 
that that they caught cold (while the others did not). depo: 
Accerding to the Method of Difference, wading in a chilly by tl 


creek is the cause of catching cold. As the instances have been 

secured by observation, the conclusion is merely probable. The | 
probability, however, is of a high degree because this phenome- 
non was observed to be true of all the twenty children who had a gol 


stolen off to wade in a chilly creek.] little 

20. Test the following argument, naming the fallacies, if eruse 

RA 4 staling the experimental method employed, as the case FR | 

ay be:— URAS t 

(a) In the last two Intermediate examinations the per- is no 

centage of passes in Logic has been considerably lower than ; í 

that in other subjects. The teachers of Logic in the colleges any, 

7 must, therefore, be incompetent. may 


_ [HiNtTs: If new teachers are appointed and students are 5 
: cubeenel (other conditions bethig more or Jess the same), | 


x 
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the inefficiency of the new teachers may be the cause of the 
failures of students. But from observation we can never be 
certain that other conditions are the same. It may be that the 
new students are of inferior intellectual calibre, or they are 
unmindful of their studies, or there were political disturbances 
or the questions set in the examination were unusually stiff. 
Hence the argument involves the fallacy of Non-observation. 
of essential circumstances, ] 

_(b) During the Great War trade was very brisk and all 
business men made large profits. Since the end of the War 
there has been depression in trade, and business men have 
suffered heavy losses. It is clear, therefore, that peace is 
unfavourable to commercial prosperity. 


[Hints: The Method of Difference. There is War, and 
trade is brisk. War ends, and brisk trade ends (there is- 
depression). We conclude that War is the cause of brisk trade. 
As the instances are secured by Observation, we cannot be 
certain that other circumstances are the same. Hence the con- 
clusion is not certain. Besides the conclusion drawn is ‘Peace 
is unfavourable to trade’. This is what has been called Material 
Obversion and is fallacious. This involves the fallacy of non- 
observation of such essential circumstances as stable conditions, 
a security etc., which in peace may be favourable to 
trade. 

(c) Pasteur disproved spontaneous generation by two 
instances of equal fermentable substances, one in a closed air- 
tight vessel, the other exposed, both under identical conditions. 
The result, positive and negative, corresponded to the exposure 
and non-exposure, thus showing that the germs had beer. 
imported through the air. 

|HINTs: The Method of Difference.] 

(d) No dew is deposited on a piece of metal which has 
been polished, but on the same metal unpolished, dew is 
deposited copiously. Therefore, the deposit of dew is affected 
by the kind of substances themselves. 

[Hints: The Method of Difference.] 

(e) England is the richest country in the world, and has 
@ gold currency. Russia and India are poor countries and have 
little or no gold currency. Therefore, a gold currency is the 


= cause of a nation’s wealth, 


{Hints: The Joint Method of Agreement and Difference. 
As the instances are secured by observation, the conclusion 
_ is not certain.] : 7 
21. Test the following arguments, naming the fallacies, if 
any, or stating the experimental method employed, as the case 
may be:— 
(a) The proportion of inmates in our lunatic asylums whe 
can Tead and write is very high, from which we may infer that 
education is one of the causes of insanity. ‘ 
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{Hints: There are various fallacies here. Firstly, “men 
who can read and write” and “educated men” are not the 
same. Secondly, it is an undue assumption of premise because 
the premise may not be true at all. Thirdly, to argue that 
because some (a large proportion—not all) insane persons are 
educated, therefore education is a cause of insanity is to 
commit the fallacy of Illicit Generalisation, mistaking a casual 
coincidence for a causal connection. ] 

(b) The great famine in Ireland began in 1845 and reached 
its climax in 1848. During this time agrarian crime increased 


il in 1848 it was more than three times as 


very rapidly unti I 
great as in 1845. After this time it decreased with the teturn 
of better crops until in 1851 it was only 50 per cent. more than 


what it was in 1845. It is evident from this that a close relation 
of cause and effect exists between famine and agrartan crime. 


{Hints: The Method of Concomitant Variations. As 
the instances are secured by observation, the conclusion is 


merely probable.] 

(c) The armament firms thrive on war; the glaziers gain 
by broken windows; the operating surgeons depend on cancer 
for their children’s bread, Therefore, fortune is everywhere made 
cout of destruction, waste, and disease. 

{Hints: The Method of Agreement. ] 

‘ (d) The nearer all bodies approach the earth, the greater 
is the velocity with which they approach it; but the farther 


they are, 
it; we may 
to the earth is the cause of their increase 
velocity. 

{Hints: The Method of Concomitant Variations. ] 


(e) The principal cause of awakening in the country is the 
spread of Western ideas through the Western system of educa- 


lion. The awakening is more conspicuous in British India than 


Gt is in the Native States; and in British India itself provinces 
that have imbibed the spirit of Western education more are 
more progressive than others. Looking to the development of 
political consciousness in the country as a whole, we find it has 
tun parallel to the development of Western education. 

The 


__{Hints: The Method of Concomitant Variations. 
greater the Western education, the greater the political consci- 
. ousness.] iS 
22. Test the following arguments, naming the fallacies, if 
stating the experimental method employed, as the case 


therefore infer that their greater (or less) nearness 
i d (or diminished) 


D. Brewster (Scottish Scientist, 1781—1868) 
colours seen upon mother-of-pearl are not cause 

substance, but by the form of the surface. 

of mother-of-pearl in wax, an found th 
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though the substance was entirely different, the colours were 
exactly the same. 

[Hints: Brewster put wax on the surface of several 
‘substances and took impressions on the waxed surface. He 
found in several instances that whenever the form of the surface 
was the same, the colours were the same, By the application 
-of the Method of Agreement, he concluded that the form of the 
surface is the cause. The conclusion is highly probable] 

(b) The place of a planet at a given time is calculated 
by the law of gravitation; if it is half a second wrong, the fault 
is in the instrument, the observer, the clock or the law. Now, 
the more observations are made, the more of this fault is 


brought home to the instrument, the observer, and the clock. 


[H1nts: The Method of Residues.] 

(c) A community consists of individuals, and an individual 
consists of cells. Both of them are complex structures. The 
individual grows, and so does the community. The community 
thrives when members co-operate with one another, and the 
health of the individual is dependent on the organs working in 
harmony. There being such close resemblance between the 
individual and the community, it is obvious that the community, 
like the individual, is mortal. 

[H1nTs: False Analogy.] 

(d) It has been observed that as education spreads, the 
number of crimes becomes less. People therefore advocate 
universal compulsory education on the ground that thus crime 
will disappear. But yet we see that criminals belong to the 
educated classes, and that the majority of uneducated persons 
are not criminals, 


{Hints: We observe a number of cases and find that as 
education spreads, the number of crimes becomes less. By 
the Method of Concomitant Variations, we conclude that educa- 
tion is the cause or at least a condition of diminution of crimes. 
As the instances are secured by observation, the conclusion is 
merely probable. It would be improper to think that if 
education be universal, crimes will wholly disappear because 
human nature being what it is, crimes will not wholly dis- 
‘appear. We also observe that some educated men are criminals, 
and further a large number of uneducated men are not criminals. 
From these observations the correct conclusion is that, Educa- 
tion is a condition ol the diminution of crimes. To think that 
Education is the cause of disappearance of crimes is to mistake 


z ‘a condition for the whole cause.] 


23. Test the following arguments, naming the fallacies, 
if any, or stating the experimental method employed, as the 


£ :— 
E (ny es is ridiculous to suppose that the world can be flat; 


for a flat world would be infinite and an infinite world could 
not be circumnavigated. x 
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{Hints: This means (i) if the world be infinite, it could. 
not be circumnavigated. The world has been circumnavigated. 
Therefore, the world is not infinite; (ii) a flat world would be: 
infinite. The world is not infinite. Therefore, the world is. 
not flat. The truth of the conclusion depends on the truth of 
the premise ‘A flat world would be infinite’ but this premise 
appears to be unduly assumed. ] 

(b) Like the shark, the whale is a vertebrate. Both are 
large marine animals, have wide mouths and feed only on 
living animal nutriment. Both are fish-like in form and have 
no hairy covering. Therefore, like the shark, the whale also 
breathes oxygen dissolved in the water and has no need to be 
supplied with atmospheric air. 

{Hints: This is an analogical argument. The points of 
similarity, particularly the point that both are marine animals, 
appear to be essential points, and as such, the conclusion is 
probable. But ‘Analogy’ never gives certainty. ] 

(c) All scientific statements should be capable of proof- 
But it is impossible to prove everything, for that would involve 
an infinite regress. Hence science is impossible. 

[Hınrs: This argument involves the fallacy of Ambiguity. 
The word ‘Proof’ is ambiguous. Every branch of knowledge is 
based on certain presuppositions which are not proved, but 
which are taken for granted. Science is no exception. But 
on the basis of these suppositions, other facts can be proved.] 


(d) Consciousness is unaccountable on a purely physical . 


or mechanical theory of the world. Hence, instead of attempting. 
to explain consciousness in terms of physical law, we must 
find in physical law a manifestation of intelligence. 

{Hints: This is the fallacy of ‘Arguing beside the point’,. 
It may be that Consciousness cannot be explained in physical 
terms, but from this the converse does not follow viz., physical 
Jaws can be explained in terms of consciousness. ] 

(e) Epilepsy appears in animals born of parents which: 
were tendered epileptic by an injury to the spinal cord. Hence 
acquired characters are transmitted to the offspring. 

{Hints: This conclusion is arrived at by the application 
of the Method of Agreement on, an observation of severa 
instances where acquired characteristics are transmitted. The 
conclusion is merely probable. ] n 

“ (f) The faster I run, the hotter I get. Therefore running: 
makes a man hot. 

(Hints: Concomitant Variations.) 

re S ike following arguments and discuss the methods 


e uch thing as colour inhering in external 
7i Te more or less vivid in proportion to 
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[Hints: The argument is this: The greater the light, 
athe more vivid the colour; the less the light, the less vivid is 
the colour. According to the Method of Concomitant Varia- 
tions, the conclusion is that Light is the cause or a condition 
of Colour. Next, Light is removed, and Colour disappears. 
‘This is an application of the Method of Difference. The con- 
clusion is correct if itis held that Light isa condition of Colour 
but the conclusion which appears to have been drawn is that 
Light is the sole cause, which is wrong. This is the fallacy of 
mistaking a condition for the sole cause.] 


_ (b) Everything that grows must also decay. Hence the 
British Empire must also fall by the hand of time. 


[Hints: If “everything” includes “British Empire”, the 
conclusion is arrived at by deduction (syllogism) and is 
formally valid. But if “everything” means “every individual 
organism” then an analogy is sought to be drawn between it 
‘and the British Empire. (This would be a False Analogy, 
‘because a community and an individual present many essential 
‘points of difference.] 

(c) The earth cannot be round; for if it were, the water 
in the Suez Canal would flow out at both ends. 


{Hints: If the earth were round, water would flow out. 
‘Water in the canal does not flow out. Therefore, the earth is 
‘not round. This is quite correct as a hypothetical-categorical 
syllogism, but the major premise appears to have been unduly 
assumed. ] 

(d) The low money price of goods is not a proof of poverty, 
for China is a richer country than any part of Europe and yet 
Gold has a higher purchasing power in China than in Europe. 

[Hints: ‘Gold has a high purchasing power in China’ 
means that price of goods in terms of gold is low in China. 
In spite of that China is rich. Therefore, a country may be 
tich and yet the price of goods in terms of gold there may be 
‘low. In other words, low price of goods in terms of gold is not 

a proof of poverty. This is correct but the conclusion drawn 
‘here is that the low “money” price of goods is not proof of 
‘poverty. The fallacy is to confuse gold with “money”. Gold 
‘is only one species of money.] J 

(e) The object of war is durable peace; therefore soldiers 
care the best peacemakers. E 

Hints: This argument involves the fallacy of petitio 
prindipit because it is assumed in the premise that the object 
of war is peace, and in the conclusion, the same idea is 
expressed by saying that those engaged in war have the Ey 
object. There is also an ambiguity in the word “peace”. he 
-premisè may mean that after war, peace comes. The conclu- 
‘sion appears to be that soldiers actually are engaged in peace- 


making which is obviously wrong.] 
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(f) Fermentation is caused by some foreign agent; for, 
grape juice passed into a vacuum barometer tube remains free 
from fermentation for any length of time. 

[Hints: This is an illustration of the Method of Dif- 
ference. In one instance, grape juice is exposed to air; and 
fermentation occurs. In another instance, air is removed 
(vacuum is produced), fermentation disappears. ] 


(g) Colonies are like fruits which drop off from the tree 


when ripe. 

{Hints: False Analogy.] 

25. Test the following arguments and discuss the methods 
employed:— 

(a) The fall of the mercury in the thermometer is followed 
by the freezing of the lake, and is therefore its cause. 

[Hints: Fallacy of Causation because the co-effects are 
mistaken for cause and effect. See p. 314.) 

(b) Charles I was a good judge of paintings and indulgent 
to his wife. The English people, therefore, acted wrongly in 
revolting against him. 

(Hints: Ignoratio Elenchi, because the conclusion is 

yholly irrelevant. Charles I might have had private virtues 
but the English people denounced him as a bad king.] 
(c) Victory depends on superiority in shooting, for by 
superior archery the Parthians checked the Romans, Tiberius 
overcame Arminius, the Turks, established their empire and 
the English defeated the French. 

{Hints: The Method of Agreement.] 

(d) The usefulness of their colouration to animals is shown 
by the fact that colour and marking are constant in each 
species of wild animals while there is great variation in colour 
among domestic animals. 

{Hints: The Joint Method of Agreement and Dif- 
ference. | 

(e) The sense of smell in flies and cockroaches is connected 
with the antennz, for they can no longer find carrion if the 
antennz are cut off. 

Hints: The Method of Difference.] 
_ (j) Lack of education is the cause of crime, for the increase 
in education in the last fifty years has been accompanied by a 
decrease in crime. 
___ (Hints: The Method of Concomitant Variations. As the 
instances are secured by observation, the conclusion is merely 
probable. ] 


26, Test the following arguments and discuss the methods 
employed :— 
gir (a) A -comet was seen shortly before the outbreak of the 
war. It was therefore, if not the cause of the war, at least & 
_ heavenly messenger to proclaim its approach. 


oy 
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[Hints: Post hoc, ergo propter hoc. Also Fallacious 
Explanation because it refers to supernatural agencies. } 

_ (b) There has been an increase in the number of convic- 
tions for crime. There has therefore been an increase in 
criminalii y. 

[HIiNT: Non-observation of essential circumstances. 
(P. 116).] 

. (c) The sun must move round the earth, for we have seen 
it rise and set. 

{Hints: Mal-observation. (P. 117).] 

(d) The dull colours of most female birds are due to 
protective colouration, for during incubation they are liable to 
attack. The female birds which have bright colours nest in 
holes in the ground or in trees in a way that completely con- 
ceals the sitting bird. s 

[HıNTS: The argument appears to be as follows: We 
observe that most female birds have dull colour. We also 
observe that those birds which have bright colours conceal them- 
selves during incubation. From this we conclude that Nature 

_has given dull colours to most female birds for their protection. 

This is a fallacy of causation which Carveth Read calls the 
fallacy of transcendent inference. Causation as understood in 
Inductive Logic does not concern itself with what Aristotle 
calls the final cause. See p. 89.] 


EXERCISE XIV. 


1. The following are the results of a series of experiments 
conducted by Dr. Wells in order to discover the cause of dew, 
What methods are employed? 

(a) In general, it has been found that those substances 
are most strongly dewed which conduct heat worst, while those 
which conduct heat will resist dew most effectively. 

(b) All instances in which dew is deposited have this 
feature in common; they either radiate heat rapidly. or conduct 
it slowly. All instances in which no dew or very little dew is 
deposited have in common the opposite feature. 

(c) It is possible by cooling the surface of any body to 
find some temperature lower than that of the surrounding air, 
at which the dew begins to appear. y 

2. In the following cases, what are the conclusions and by 
what methods? ’ (ee 

(a) A bell struck in vacuo gives no sound; while light 
traverses an airless medium. : 

(b) As a body passes from a lower to a higher temperature, 
it invariably undergoes a change of volume, generally the 
-direction of expansion, but sometimes (as in the melting of ice) 
in that of contraction. A 

te) When the cork of a bottle of soda-water slightly 
warmer than the surrounding air is expelled by the c 
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action of the “carbonic acid” gas, the bottle becomes cooler than 
the surrounding air. 


3. Describe the logical character of the following argu- 
ments, and discuss their validity:— 

(a) “That the Tempest belongs to the latest period of 
Shapespeare’s literary activity is shown, inter alia, by the 
absence of rhyme, the large number of “run on” (unstopped) 
lines, the high proportion of weak and light endings, and the 
comparative rarity of puns in the low scenes.” 

(b) “The increase of agrarian crime, say the judges, was 
concident with activity of the Land League, and the decrease 
of agrarian crime with the inactivity of the Land League.” 

(c) “A person is in sound health mentally and physically. 
The breaking of a minute blood-vessel in the brain causes a 
clot of blood there, which is followed immediately by un- 
consciousness and soon afterwards by death. Hence the 
eotence of mind depends on the healthy functioning of the 

rain. 


4. Analyse the nature of the argument, and criticise the 
reasoning in the following:— 

(a) Stories are frequently heard of a wonderful feat per- 
formed by Indian jugglers. It is claimed that a rope thrown 
into the air retains its upright position. A boy then climbs the 
rope and disappears. Many years ago a learned society in 
Madras gave wide publicity to an offer of Rs. 500 to any one 
who could do the trick or prove that it had never seen one who 
could do the trick or prove that it had ever been done. As no 
one claimed the reward, the society took it as proved that the 
stories were false. 

(b) In a mining town in the Western States ‘of America 
the boast was made that, except through accident or foul play, 
there had been no deaths in the past three years. It was 
claimed, therefore, that the town was exceptionally healthy. 


(c) Persons coming on to a district. in which malarial 
fever is prevalent usually remain free from such fever, if they 
protect themselves from mosquito-bite, while a large percentage 
of those who carelessly expose themselves to mosquito-bite 
contract this fever. Moreover in marshy districts in which this 
fever has been prevalent, it disappears in proportion as the 
‘water is drained away; and the mosquito can only breed in 


ter, 

(d) Several of my friends who passed the School-Leaving 
Certificate Examination in the second division have passed the 
Intermediate Examination in the second division. Therefore, 
“hope to pass the Intermediate Examination in the first 
having passed the School-Leaving Certificate Exami- 
e first division. 
he validity of the following arguments, and indi- 
“of fallacy, if there is any:— 
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_ (i) We daily see with our own eyes that the sun rises 
f in the morning, travels across the sky, and sets in the evening 
7 while our own planet remains stationary. Therefore, it is 

certainly wrong to say that the Earth moves round the Sun. 


| (ii) The heavy failure in the Intermediate Examination 
f 


—— ae 


{f 
of the present year must be due to an increase in the number } 
of Intermediate Colleges for during the previous years, when the i 
ney collegen had not come into existence, the results were not | 
So Dad. 
(iii) Remchandra’s friend must have died of influenza for 
that is the most common disease of the present season. [i 
(iv) Joseph’s son must be very intelligent, for he behaves i 
exactly like one of my own students, who I know is an excep- f 
tionally bright boy. . 
(v) It has been found that the number of criminals who f 
can read and write is much larger than the number of those i 
who cannot. Can it therefore, be maintained that education 
tends to diminish crime? 
| 6. Analyse the following arguments, discussing their 
| validity and indicating the method used:— 
(a) Do games influence the character of young men? 
The Principal of a College insisted that every student must 
j spend some time every day in the play ground. In the course 
of a few months a distinct change in the tone of the College 
was observed, The students were more manly, straightfor- 
ward, and honest than before. The Principal left the college 
and was succeeded by another who had more faith in reading 
books. No long after any one could see that though the 
students of the College did better in the examination, they 
had distinctly deteriorated in character. 


(b) On a board where a number of ants was wandering 
about, I put some small pieces of wood, and on these pieces 
of wood I put some honey. I then put some ants on the honey 
and imprisoned them. While these ants were imprisoned very 
few ants came to the honey. But after the imprisoned ants 
were released, within three-quarters of an hour 54 ants came. 
The conclusion seems to be that ants can communicate with 
‘one another. 

(c) In India it has been noticed that as soon as the hot - 
weather begins, epidemics often take place and we have either 


‘Cholera or Small-pox or Fever. It is clear therefore that the 


hot weather brings discase; but it is also true that plague is 
worst during the cold weather. Are we to say, therefore that 
cold also causes an epidemic? : 
7. Analyse the jollowins does and discuss thei | 
validi inting out fallacies, 1} anys zŠ : 
as a ld eh a large number of babies die in India 
either at birth or within the first two years after birth and a 
‘arge number of mothers also die in giving birth to children. 
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These deaths are said to be due to ignorance of rules of 
sanitation and neglect of modern medical science. But this 
cannot be true as there are millions of babies and mothers who 
are alive and so after all modern medicine and surgery are not 
necessary to prevent the deaths of babies and mothers. 

(b) The price of food-stuff has gone up enormously dur- 
ing the last twenty years. It is within the memory of some 
people that ‘ghee’ at one time was sold 5 seers to the rupee, 
and only a few years back, wheat could be had at the rate of ` ] 
40 seers to the rupee. During this time the area of land under 
irrigation has greatly increased and Railways have been built. 


The cause of India’s poverty must therefore be increased f 
agriculture and the Railway system of the country. i 
(c) The people living in cold countries generally possess t 
a good physique; for Englishmen and Afghans who come to 5 
India are generally tall and well-built. On the other hand, t 
people living in hot climate are weak and short. But there 6 
are many hill tribes who are short of stature and yet strong. j 
Has climate anything to do with the growth of the body? | A 
(d) People who do not go to school generally have good | i 
eye-sight. Among students those reading in colleges suffer te 
from short-sightedness more than school-boys; and even college ! = 
students have better sight than their Professors. Education , 4 tl 
is the cause of weak eye-sight. g i 
8. Analyse the following arguments, and discuss their i B 
validity pointing out fallacies, if any:— Ww 
(a) The establishing of new Universities in recent years 3 
has greatly advanced the cause of higher education in India. st 
The percentage of passes in some of them is very high—about T 
90 or 95. In one of them, not only did all the students in a 
post-graduate class pass the examination, but every one of them 
did also obtain a first class. The older Universities cannot 
keep pace with the new Universities. Everywhere, old age : 
means exhaustion and inefficiency. S 
_ (b) The number of qualified medical men has considerably 1l 
risen during the last ten or fifteen years. In large towns, one le 
- finds dispensaries and hospitals on all sides. But has all this k 
resulted in any improvement in the health of the people? The: E 
number of in-door and out-door patients has been steadily 5 
rising. Medical men and medical halls have tended to increase 
disease rather than decrease it. £ 
(c) ‘Who pays for the advertisement—the seller or the S 
buyer? Neither; the advertisements pay for themselves. The 5 
more you advertise your goods, the more you sell. Increase: , 


in production means lowering the cost of production, and the 
. ae ip crested will suffice to pay for the advertisement. 

= 9. Criticise the following arguments:— | 

: (a) Riches are a power like that of electricity. To get € 3 

3 Parjan of electricity, it must be allowed to flow ai S É à : 


m 
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of high to a place of low potential. Similiarly, the force of the 
guinea you have in your pocket depends wholly on the default 
of a guinea in your neighbour's pocket. 

(b) A certain tourist who travelled up and down this 
country for a few months observed many under-fed, diseased 
and _uncared-for cows in the streets and in ‘goushalas’ ane 
‘pinjrapoles’. She subsequently proclaimed to the world that 
she had seen with her own eyes how unkind the people of 
India were to the cow whom they professed to adore, 


(c) There are general indications that the lot of the Indian 
agriculturist is now better than it was in the past, The multi- 
plication of third-class passengers on the railways during the 
last decade, the increase of bullock carts and other wheeled 
traffic in most Indian districts, so also the increased absorption 
of rupees, which has taken place of late years, all go to show 
that more money is now available after the bare necessaries 
of life have been procured than there was previously. 


10. Analyse fully the following arguments and discuss 
their validity, pointing out and explaining fallacies, if anyi-— 

(a) In a certain college, students were given intelligence 
tests. The results showed that Science classes were on the 
whole more intelligent than Arts classes. It is clear, therefore, 


_ that Science tends to develop the intelligence of a student, 


(b) In Russia, the Revolution was brought about by the 
Bolshevists, in China also, the Bolshevists had something to do 
with the revolution; in India Bolshevist agents are said to be 
encouraging the revolutionary party. The natural conclusion 
seems to be that the French Revolution, and the Revolution in; 
Turkey must have been engineered by Bolshevists. 


11. Criticise the following:— 

(i) There is a disease called cretinism which produces a 
stunted condition of body and mind, In cases where the 
symptoms of the disease are present, there is found to be an 
insufficient amount of secretion from the thyroid gland, and the 
less the secretion, the more pronounced the symptoms, When 
treatment with a preparation of thyroid is tried, the symptoms 
gradually disappear. If the treatment is stopped, the symptoms 
reappear. i 

(ii) To prove continuity and the progressive development 
of the intellectual faculties from animals to man is not the 
same as proving that these qualities have been developed by 
natural selection. Because man’s physical structure has deve- 
loped from an animal form by natural selection, it does not 
necessarily follow that his mental nature, though developed 
with it. has been developed by the same cause only. 

(iii) Water boils at a higher temperature on low elevations 
than on the mountains; the circumstance which explains the 
difference here is that the pressure of the surrounding atmos 
phere is greater in the former instance, less in the latter. 
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surrounding atmosphere by itself, and change in its pressure, 
do not make water boil; not until heat 1s introduced does 
boiling occur. i 

(iv) Sir Charles Lyell, by observing the fact that the 
river Ganges yearly conveys to the ocean as much earth as 
would form sixty of the great pyramids of Egypt, was enabled 
to infer that the ordinary slow causes now in operation upon 
‘tthe earth would account for the immense geological changes 
that have occured, without having recourse to the less reason- 
cable theory of sudden catstrophes. 

(v) Great Britain has had continual trouble in Egypt since 
the construction of the Suez Canal; this canal is, therefore, the 
source of the trouble. 

12. Examine the following, bringing out the character of 
the argument, stating it in logical form as far as possible, and 
naming the argument (whether fallacious or not) by its logical 
name :— 

(i) The great argument for universal increase of arma- 
ments is that any nation which makes itself strong makes itself 
respected and feared. 

(ii) It is difficult to understand why a statesman should 
lay himself open to the charge of little-mindedness by harping 
upon his consistency, which it is well known is the failing of 
little minds. 

Gii) I am accused of inciting to sedition by the address 
which I delivered to the meeting. But there is not one man 
present at the meeting who if my remarks were addressed to 
him privately, would have been moved to disloyalty. 


13. Explain the logical character of the following argu- 
ments; indicate the methods which are used in them; and 
examine their validity:— 

(i) There are no great nations of antiquity but have fallen 
‘by the hand of time; and England must join them to complete 
‘the analogy of the ages. Like them, she has grown from a 
birth-time of weakness and tutelage to a day of manhood and 
supremacy; but she has to face her setting. Everything that 

. grows must also decay. 

(ii) Worms do not possess any sense of hearing. They 
took not the least notice of the shrill notes of a metal whistle, 
which was repeatedly sounded near them; nor did they of the 
deepest and loudest notes of a bassoon. They were indifferent 

to shouts if care were taken that the breath did not strike 
them. When placed on a table close to the keys of a piano, 
which a was played as loudly as possible, they remained perfectly 


e (iii) Goldscheider proved that muscular sensations play 

part in our consciousness of the movements of 
his arm suspended in a frame and mov 

- these circumstances, where no work 
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developed on the muscles, he found he could distinguish as 
small an angular movement of the arm as when he moved and 
supported himself. 

(iv) He also proved that the chief source of movement 
consciousness is pressure-sensations from the inner surface of 
the joints, by having his arm held so that the joint surfaces 
are pressed more closely together, and finding that a smaller 
movement was now perceptible. 

(v) A unique phenomenon of colouration in the sky 
occurred in 1883. In the same year a tremendous volcanic 
explosion occurred in the Straits of Sunda, and that also was- 
of unique intensity. The coincidence of the two led to the 
belief that the one was the cause of the other. 

l4. Test the following arguments, naming the fallacies, 
if an » or stating the experimental method employed, as the case 
anay be:— 

(a) “It has been shown by observation that over-driven. 
cattle, if killed before recovery from their fatigue, become rigid 
and putrefy in a surprisingly short time. A similar fact has 
been observed in the case of animals hunted to death, cocks 
killed during or shortly after a fight, and soldiers slain in 
battle. The contrary has been remarked when the muscular’ 
exercise has not been great or excessive. Hence we may infer 
that cadaveric rigidity depends upon a more or less unirritable 
condition of the muscles immediately before death” (Hyslop). 


{Hints: The Joint Method.] 

(b) The locomotive of a fast express train struck æ 
crowded street car and killed half the passengers. It was. 
ascertained that those who survived wore a certain medal while 
those who lost their lives did not. 

[Hints: Post hoc, ergo propter hoc (see p. 316).): 

(c) Suppose there is a peculiar odour coming from the 
direction of the refrigerator. On investigation we find that 
the butter, meat, fruit, and indeed each of the other articles: 
in the board has an odour which cannot be identified with that 
we first perceived. The real cause, then is outside the 
refrigerator. Further search reveals the presence of some 
decayed flowers lying in a nearby corner. 

[Hints: The Method of Residues.} - 

(d) The people you see in this portion of the city are not 
only poor but shiftless; they are foreigners; all foreigners are- 


r and shiftless. ‘ 
poo (HINTS: Induction by Simple Enumeration. The fallacy 


of Illicit Generalisation.] J 
(e) The more a body is heated, the more it, expands. 
[Hints: The Method of Concomitant Variations.] 

(f) Cocoanut trees best flourish in places not far removed. 


from the sea. 
[Hints: The Method of Agreement.] 
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15. Criticise this argument; “Opium cannot be injurious, 
for I have just read in the papers of the death of a confirmed 
opium-eater at the ripe age of 95 years.” iè 

{Hints: Fallacy of neglecting negative conditions. ] 

16. Criticise the following statement: “You brought a 
curse upon my house, for no sooner had you left it than the 
lightning struck my roof.” 

{Hints: Post hoc ergo propter hoc.] 

17. Is it logical to say, “John Smith must be a good 
student, for his brother won a mathematics prize?” 

[Hints: Ignoratio Elenchi.) 

18. Criticise the statement: “I said in my haste that all 
men are liars.” P 

{Hints: Induction per simple Enumeration. ] 

19. Construct a Hypothesis to explain some fact in your 
own experience, and explain how it may be verified or over- 
thrown. 

20. Construct an argument to show the harm or the bene- 
fit of some habit, and analyse your reasoning, showing the 
methods which you have employed. 

21. Criticise the following arguments:— 

(a) “Father, why, does the tiger have sharp claws?” 

“My child, it is because it belongs to the cat family.” 

(b) If the Holy Man shall curse you, you will surely meet 
calamity before the month has passed. 

(c) It is nobody’s concern if I drink, and beat my wife; 

< for a man may do what he will with his own. 

_ 22. How would you proceed, by experiment or observa- 
tion to prove (or disprove) the belief that the stars have an 
influence on a man’s life? (N.B—The candidate may prove 
cor disprove as he pleases.) 

23. Several large towns in the north of England are 
engaged in textile (cotton and woolen goods, for example) 
‘manufacture and in these towns infant morality is very high. 
A. B. C and D, are textile manufacturing towns and must 
therefore have high infantile mortality. 

What kind of argument is this, and what inductive fallacy 
would be committed if the universal conclusion, “All textile 
manufacturing towns have high infant mortality” were drawn 
from the facts given above? 
= 24. Analyse logically the following passage: `“In all 

e pn hore countries the greatest risk of fever is run by sleeping 


Is this owing to the state of the body during sleep, 
peate abundance of miasma at such times? It appears 
a 


those who stay on board a vessel, though anchored 
rt distance from the coast, generally suffer less 
actually on shore”, Darwin—Voyage of a Naturalist. 
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25. Discuss inductively the Proposition that it would be 
for the general good to extend the right of voting for members 
of the Legislative Assembly to women, 

26. Discuss the following argument: “Just as the flint 
and bone weapons of rude races resemble each other must more 
than they resemble the metal weapons and the artillery of 
advanced peoples so the mental products, the fairy tales and 
ae of rude races have everywhere a strong family resem- 

ance. 
_ 27. _ Construct. an argument to prove: “That the sole 
justification of punishment is to educate the offender.” Reply 
to your argument, and analyse both argument and counter- 
argument, pointing out how far each is inductive and how far 
each is deductive. 

28. From observation, many instances of male birds of 
a certain species having bright and female birds having dull 
feathers have been gathered. Discuss the methods by which 
one would attempt to establish that all male birds of these 
species have bright and äll female birds dull feathers. 

29. A certain school had 150 pupils on its roll. One 
morning the attendance suddenly fell to 50. The average 
attendance had been 130, the remaining 20 being accounted for 
by slight ailments, social engagements, and indifference. There 
was no epidemic or mela in the neighbourhood to account for * 
the sudden drop. There had been, however, a number of 
Political meetings in the town recently. So the Head Master 
concluded that fact accounted for the unusual number of 
absentees. j 

By which of Mill’s Methods was this conclusion reached? 

From the example given show the characteristics and the 
defects of this method. 


Syllabus in Inductive Logic 


Calcutta University. 


Material Logic. Nature of truth. Knowledge and Real- 
ity. Sources of Knowledge. Perception, Inference, Authority, 
Necessary Truth. Generalisation and the General Idea. 
Science. Laws of Nature. Uniformity of Nature. The 
grounds and conditions of Inductive Inference. - Causality. 
Origin of belief in universal causation. Energy and conserva- 
tion. Causes and conditions. Plurality of Causes. Composi- 
tion of Causes, and Intermixture of Effects. Discovery and 
proof. Hypotheses: their uses and conditions. Theory, Veri- 


fication. Observation and Experiment and their uses. The ` 


Experimental’ methods and their use, with examples of their 


lication. Fallacies of Observation. 
oie Natit place and use of the Inductive method. Perfect 
and Imperfect, Complete and Incomplete Induction. Inference 
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from Analogy. Inference from Simple Enumeration. Induc- 
tive Probability; Chance and its Elimination. Scientific 
Induction. Processes simulating Induction. Fallacies in 
Inductive Reasoning. : , = 

Classification, Natural and Artificial, and its conditions. 
Relation of Classification to Division. Definition and its 
material conditions. Description. Type. Errors in Classifi- 
cation and Definition. Terminology and Nomenclature. 
Nature, place and use of the Deductive Method. Relation of 
Induction and Deduction. Nature, function and value of the 
Syllogism. Inductive and Deductive Sciences. The actual 
Method of Scientific Progress. Demonstration. The world as 
a system of law. Explanation and its limits. 


Patna University. 


Material Logic. Knowledge, Reality and Truth. Different 
Sources of Knowledge. Necessary Truth. 

The Postulates of Induction. Uniformity of Nature and 
Causation. Energy and Conservation. Causes and Condi- 
tions. Plurality of Causes and Intermixture of Effects. 
Composition of Causes. Material Grounds of Induction. 
Observation and Experiment and their use. The Experimental 
Methods, their use and application. 

Discovery and Proof. _ Hypotheses, their use and 
conditions. Verification of Hypothesis. Theory and Fact. 
Deduction in Induction. 

Science, Laws of Nature. The World as unitary system. 

Generalisation and the General Idea. Abstraction. 

Nature, Place and Use of the Inductive Method. 
Perfect and Imperfect, Complete and Incomplete, Scientific 
and Unscientific Induction. Enumerative Induction. 

Analogy. Nature of Analogical Reasoning and its use. 
Analogy and Induction. i 

Explanation and its Limits. Scientific and Popular 
Explanation. | 

Probability and its grounds. Chance and its Elimination. 

Classification: Natural and Artificial. Its conditions. 
Its relation to Definition and Division. Classification by Type. 
Errors in Definition, Division and Classification. 

Fallacies in Inductive Reasoning. Relation of Deduction 
to Induction. Unity of the Inferential Process. Inductive and 
Deductive Sciences. 


Benares Hindu University. 


cre diene pohim ok Induction. | The inductive process and 
Toun ; 
and Uniformity of nature of Induction, Laws of Causality 
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Methods of Induction. The Deductive M 

_ 3. Scientific and Imperfect Inductions, Induction by 

Enumeration and the use of Statistics. Inductio 

its nature and value. 
4. Hypothesis—Its formation and use. Conditions of 


| Legitimate I lypothesis, Explanation, Deduction and Induction, 
Á and their connection. 

\ 
} 
| 


i 

ji 

| 2. Grounds of Induction. . Observation and Ex 
| 5 


5. Failacies. Varieties of Inductive fallacies and nature 
of cach variety, 


The Board of Intermediate Education, U. P. 


The nature and presuppositions of inductive inference. 
Causation, its significance and importance in induction. 
Observation and Experiment. Classification and Nomencla- 
ture. Hypothesis, Imperfect inductions, Simple Enumeration 
and Analogy. Application of inductive methods. Methods of 
scientific induction. Analysis of inductive arguments. Expla- 
nation and establishment of laws. The relation of induction 
to deduction. Fallacies. - 


4 Beard of Intermediate Education, Rajputana 
y (including Ajmer-Merwara, Central 
India and Gwalior). 


The nature and presuppositions of Inductive inference. 
‘Causation, its significance and importance in induction. 
Observation and experiment. Classification and Nomenclature. 
Hypothesis. Imperfect inductions, Simple Enumeration and 
Analogy, Methods of scientific induction. The deductive 
method of investigation. Analysis of inductive arguments and 
‘application of inductive methods. Explanation and establish- 
ment of laws. The relation of induction to deduction. 
Fallacies. 


Punjab University. 


I.—Definition, scope and Use of Induction. Observation 
and Experiment. Regulative Principles of Observation and 
Experiment. Advantages of Experiment. over Observation. 
‘Classification and Nomenclature. Generalisation. f 

II.—Perfect and Imperfect Induction. The assumptions 

j Of Scientific Induction. The law of Causation. Uniformity 
! of Nature. Causes and Conditions. Plurality of Causes. 
Intermixture of Effects. Discovery and Proof as the object 
‘of Induction. f 
5 TL The Inductive methods: Imperfect Inductions. 
‘Si meration. Analogy. z 
Single, Poumera Method of Investigation. The value and 
function of an Hypothesis. Conditions of Validity of an 
P23 
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Hypothesis. Crucial Instances. Empirical Generalisations 
and laws of nature. Explanation and its various forms. 
IV.—Fallacies of Induction. 


Madras University. 


Inductive Inference. Postulate of Induction. Induction: 
and Analogy. The Relation of Deduction to Induction. : 

Theory of Scientific Method. Observation and Experi- 
ment. Hypothesis. Empirival and Causal Laws. Forms of 
Explanation. Elimination of Chance. Scientific Definition and 
Classification. Nomenclature and Terminology. Fallacies. 


Bombay University. 


1. Probable Reasoning. 
2. Definition. 

3. Classification and Division. 
4. The nature and presupposition of Induction. 
5. Empirical Laws. 

6. Inductive Methods. 
7. Observation and Experiment. 
8. Explanation. 
9. Hypothesis. 
Analogy. 


mel: 
11. Fallacies—Inductive. 


Ceylon (London Matriculation). 


Inductive reasoning in its various forms. Observation and 
experiment: Canons of Scientific induction; Combination of 
induction and deduction; hypothesis and explanation. 
Fallacies. 
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